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##'l«#m. "tei^ iiai JPipe® #^1®,*  ^ #f J®. lidfe**-
«rat©  ^mis## vmAmw ife®- saap ##a#itl.®as^  Aii 3*ftts 
"tfe®- #©i#»y tmtil t]b© »f t]^  mpmm't' 
lag tfc®. mgljial. €1.#% #£ 
gii'imp ms ieMw^®€ %© I* Ife# ©©aal rol aja i^aal# wmwrn-. 
mmMjBm&4. « St»#i^ ek V .^ti^ ii* 
S#a3.t^  Xitt©i?«at# *J.»s 
^eicn^ €i«t wmm ms##^ b»«€ta® 
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aai4 w®i*# -eKplsyeA Im,, »3r#t Jtestaa©®#* . 
m«, ©jmttf*  ^ iia-Isiil» tts#€ MM. IS. mM 
III, m:t Ml# 4»ltlatio» ©f :®xp®i*iaeafc* Is Sa. %&WLm 
Mm, ^ wmm immO. am Isdle^a tov- Ja%iag: 
welglit mt &m- wm-Tlmm- .gir©«#s at 
. mt. at th« .laAM.&* 
tlcja. pp#giia«©y| and a^erag# ag© fik% 
laatswltyi,. al^  time o-f tab« ijattlatlon #f #i3pst, 
pi»#giMs#y« 1&» ^-tit -«&.#*; & ©^#3?' Wm: 
fow .y#«j»s, ia %ii# aaAlyai®* .toy 
giP©m^*r or«» pi»<i%ateiy t# 
m lacte .of ia t:h# #^«j*iisb@ataJ, ayaiaaXs ma#4* ® .^ 
vmla®# i®C .tt# .fall®-
t^  rmug® »0t#d bf GreeiMpiwt C1340| la & staisiy of 14 
't$mm- mt stor#k ia S®ri®s i w«  ^
s©X®et## $M •.#«# a®»«r was u##€ 1» 
»#s»les. . ^®-iP©fOT»jr to® $vmt as tsaif©^m* 
,. mmmmxoM Am mmmmmm m mims 
m» jpg  ^I Pi®t 
«*!. }jr cAl-dEat' •]&•»«>!>.-tfte ifrt «hHihrn •^•... —— rjw'^ na.'*%' iliii'i»i«j '- -•--- ;aM  ^ -.--  ^
. Iot®- ei#» wiit Jr©ii@iif«'; 
#»posltl0m 
fmm mimmsin m mmm ^$m 
Series Mperlmmt&X 
gmup 
Ho. of Body 
*t. at 
w$ming  ^
Age at 
sexaal 
isatsiFi^  
Wt* At 
matoitj 
•Age at 
laitiatlcm 
of 
pregsaaey 
Body wt. at 
initlatio» 
pregiiaaej 
II $teenh&i^ k f m 
, Fmgnmt ii ••' 51.11 41,44 14% ii 
Virgin i 1 §t*S3 •m,m 
Pork 1 
!$• .Si*@§ •4l*'SS m,M it*i§ '%mm 
foxis li 49»S4 41,25 88.40 70.23 im,m 
fiffia 4. 53.50 43.00 m^83 . m 
Ul S3,g5 •41,» • •• f4.iSf 150,88 
Pork I t 52,00 41,78 92,22 75»00 lS4j»$f-
m tf #3?iflet* 
«,#«!© Cdri## t# 
JL.%'^  •^S*S^UB 
ift 
'# 
#• Batt-#i*fmt @ girsas: 
0#d ll¥®r ©il.^  E. gi^ aas 
1-00 gi»®®a 
A% til# 'Mmm ©£ Its ..f#is«ilatio*A, tto# diet# .larg#3  ^
synt&sfcie mmmp% iM its m&mr&m ©f p.rot®tR, w&m t# 
«©•% t&@ r#t|mt^ «i^ a%s ©f «» a^#^mt«- g'mti®!!* "Sbi«. #xff@ri.-
»ixtal. wMea©# m smpf®rt ©f -tti® m4#.iim©y ©i" tti» -<l'i#t toas 
•^ #a ats^ iiiis^ a fey C3lt#®|# Boir@w«.r,. «xp:#rl®si0# 
hMm t^omimwtrated Stmt 1^# diet 4# teflcleat .is mm 
-m yet tmmtm'm^-
fc». Fm*chM.m®& la local market In 140 lb» l<>ts 
fe». Teast fcmm tablet pmw4mr piarelias«d f'^ sm 
lor^ w@st#ni X©-a®t Go*^  111. 
.#» Baeto-^ ar pui?>©^a®a frtjm tlj® Bijteo l^ lsoimtorl®.#:, 
Ine«, B#t:roltj^  Mialu 
Piarclia«i6d la l®ca,l ss«%:«t* 
#".. Osboa^na* f, B,, and Meudal^  I,. B#, ll©!*- Ofe.©s»* 
 ^SS7-601, 101S* 
£. Puj?3m#ed at Iowa Stat® Oollega I>mXTy* 
g.:» Sefinad l^ rwegian i^t^ ain t®st©d aod llv®  ^ ©11, 
pu3?aiias#<i tfa# Feara-^ a# .Fei^ s^ ja. 
Oo« j» KmmmB 0ity, M©* 
to- m i^atloa im. tfe# 
lATg# <|m«il;4tie» |3.®%* »yagi®  ^ f^ res §0d t® I'^ O *#» 
mt #a® 1  ^fp®«2i, #feSs«k#4 fesw-,. w©3?© 
tel»»€ mil ex©©#s f,at,|, ;»mA g»iaaii #a0« %te»iig% Isk# 
plat# «C »aat gflader# po*md of gra\m4 m#m# 
mit# w«-tgfe«4 «*# toi.%# ©Aiftit ttot. ®»* 
Wm mmm *«» j>fe©®®»s€ i» pi»©»siir© ,f©»* SS, 
ato»t"fe## at M pmm  ^ ^mmrnrn'mm trpoji ,pr®s*' 
*iytir«' eootojp# 1^© ems w®T& ©Jtamiaed for l^ rnks, ©©©1®  ^ Jm* 
^dLlataly .te eeld TwrniMg, wat«^, and mt wmm 
a%^# witll 
«»m. till# poi?k w«s pip®par©A for a*# Is. Wm 
•*S.#ibl© fat ©#30^#.&l#d 'tisp saa- mmm '^ ae-r®#. 
aaft til® »©at :pX,ae«d «m #. tea©.l. »%&! e©T©i*«4 wltls.., 
 ^0a»  ^fep&y wea gmmm. mt mmmt 
wlii^ it ms t® one-iialf Its «i^ lg,ia&l Im a 
emrr#at. mS,.^  fe#3..«3w lOO degre## 
,i» a wsf®. ©vetia,, 65 al.iimt«.g wwi*# rsquir^ .A 
Satfe# '^ wmii. for tea iiours ia m €#afel..». to#ll©r 
%m- »j»parat® t&# bm%%®r f«.%.« f&» :^ftgmla%»€ p^^^rntm «ad 
.iialt .rose l>© tfe# sttrfae# wfeji# tUm mA Mtasralt 
m% tk« ^ fkm ©«s%alae-i»* atadi# Xmper 
par® fafc rJ.i%«r®€. tijafougli •& ©ot%.o». 
pliig to. a. wm-fe,#  ^ e©o3l##,, «oa4 laa. 
ref'Plserator* ~ 
mmm miMmA twt## # Set-
wa» »i>l.t#d m. .l@i* .«iMl: plm®##, wltit. 
"til# ^Wmw to r^edient# Im M E©to«3pfe miMmw, sm,€ t^-
-A&lm M6 at .®p##A «a«t at®a?®€ Im ttm 
ii«Q« tm Mm x*©rs»lg©F«.t»i?*: 
at#©nboe& ¥ B3.©t 
rftibl©*!., E%tent>o©fc; f:, t# s-feo#!^ , 
©olcway. edf tto@ w&s .gi^ taa fet 
%««;«!. :f«ir^ tlom «f Wm w&^M.mu ooaisiafe^d la3?g©ly #f 
m :»Jt gFmtes# y#&ift, a -^ caXciua  ^ ^#-
fao# wa® ««|spl.ea«t#€ €.aiJ.,f with, milk «ns»lQfeL«id lay tfag-
mt %immm ®t€ «i©4 #13  ^ asA 
.f»#& ;^r^ a€ fe««jf w«r# ©ff@r«4 tm #a|r«* lit® 
#£ t&#. wltk Its- .Is wtamu ©aa th© 
1*. 
•ft 
ll 
0 jwp»«r*ifc*wfe-«»'<jii «i>inw« 'WWW' #w i*w *w»**r jiwy wii;H(i>v i^;*ia-
SsdisJi. clil.0i?3Ld.® 0*S 
f f-alcitm @Wl.«rt.d© nwnawiiiw iiwr-wttmwr-iin iwi.iiwic.mi.'Jiwiir^ »i»--«iiK '^ 
wwr-^  ^ (MftWIB »lli»>i-illir IWf.iIWIiIl MhW-IWi iMr'MiJ i<lp-W-'.illM,<uff.m JIL'-# 
0,5 
10©%# sisaw 
a» Ftt2*oii&s«5 f3?m& Sraia storag#* Iowa Stat® 0oll#g#, 
b. F1g®1J gromd, pur'Ch.&B0d tT<m tii«- Wiltea#-
&n.4.mwB'0& Co*,- OMsmgo, 111*. 
©• f^cama#d frOEfi toe® 0miii mA 5^&X Go, 
d# alfalJ'a leaf s^ al ?«« 
B<gn:r«3P 0€?,, B©air@i*, 0#1©». • 
m* Ptti*«toas®d Ttoh tli# local f» ?«3:'eba»#d OixQifilstfy Stor®a, i©w& 
0olX«g@, 
.§*• Taast roam tablet |>ur©ltas«4 Mortto-
wemt'&x'n Xemt Oo,, 0hleagi>^ Xll* 
k*. in 200 g?a. letim tm? 11 mln*. •&% m. 
dS.&tm3xc& ajf IS la« wl'tii « Sl©«iirl©: 
1* tfp® A, pmreliased fs'cm 
Mlim«a^Qlia, Mtarn# 
11# foods • 
Mm Ell® ma: ''^ -S0i*ib0<l 
'hmXim mm fed mm 
%m X^mB ^4#.- Ait>jLly 
S*r "IMmM ^Lm- i^al..ly 
dallf 
«im .§^11 daily 
r©d -tto## t:im»m- w^klj  ^10 g i^aw  ^
•i©* Mmm tmd tfcr«« ttae# 
5^#-®klf #» al:t«mate amy# wifrlfe 
wmmntmn • •§" p^E*Sy@S 
to &jt» wmm »d« timm ,i3l.Sjii pup^^as®# in 
eacb wint^ ey- t©-l«t»% r^oiighout lite# 
y®mf». wapplf ws»- «tx«d im pr^ portlc  ^©f 1  ^
g»a« m$ Ella s» mt 4ta tilled wat#p #a# 
tsmspeea @JP llvw ©11  ^te & mia:#r  ^ »p#®A 
f€ii? -f lV:# almfc©**,. S# milk pmmpsae^^d wsm 
mMmM M al» mi m. »mXvi%tQU ®C trae® #l««ii.t»# mmXt 
a» Ptir©lias%d io thm l^ eal a&plc®t* 
*fe» wlaol# silk fjP#M. Wm 
0©, i» yo'rfe 
•<s» H©riii®d Koiwaglaa r^ltamiia. t^ stfed tmd XlvmT ©11.* 
0.S*F»» 4iapai't@4l tjy tikm ©#*j. 
KBM»mM Cl^ j, 
MoXuttom. m®- ftrae  ^
tn' i o  «a.#. -or 
I i04id« 0*-OS grs® 
C? 
sulfate 0*316 ^mm. 
Wm%mm^m alwsiaim Sa?®-
.Ai&y^©ms e^pefT ©.SI'S 
©Asm m mm^m ' ;•• . 
rnmU f®ml« F«* s#»ial »itt«s»lty #«,» 
itt ft sag# wM  ^ m 
feofefcos* '^ e «sg#s w«» set 1® #a««l#€ ^mm wl^ fe, 
#af#3.» m&^. pi*### mm. a *%*@j im * miia*-
tsS«#4 at a. fsiiPly eomfcant %«p®F*feare to S# i*« >*. 
mAmm -teA «m€. mmm" 
ekjaag^d aaily* P^mA ®s4 w&%®i» *#» giv#a  ^llblti»> 
oaie food Wits^  to- gla.»# |«3s«'  ^
©«g# wS-ib. e«tpp#2' wir## |»tstiS,3.#€ mmMm* wms 
!&#• mm &f. gl&mi^ huhhle tmmtm.Smm i»s#rfc®d «p#iai.ags 
!,;» #ag#g,^  .^ »I.X ]p#r#»3l«la. t%MmS,- iw  ^»t*3. 
teraoM©#® hmt& tto silK# fsKs^  |ar# te# sailk #mp# 
Mmm& *&sii#€ .i» «%»©ag mw&», atti 
:1jil. llv© sfe««a SO .slatife^#* s«g#».» p«ssp 
«t#i* «i,4 lio-3..a®irii. w#r# wmsk®# 
sterili»«aA 
©iMffigiisg tas,® patp## £» tti® 
.^k' ••- m-rfa '-ii^' AS'-tS- -^-" -III-M .•»:^ -Alj.'^i'^./, -A— ^'- -:^ A, .<1^  •^'"- fiiM> • I'ln 'T'i'hl- -"ilrt '-fl^' -rf, Ti, iiSt- ^ itiil "ilfa 'Jnk aitf aiiiw Jl 
qm&atltj <»f r©«4 sllgjitly la &xemBm of laa© r&t*s »#€« wm# 
wlt^  fcii® ®x<»®pt4©a.. nf- & A©iii»a.«. 
was ttt« m^at^ n f..I 
i^.mh .jwaained in IHJt# '«ais» was aisftiOPdei;. t#. amy 
p©»Eibl« -sf dy»f«loping raaoidity#. «f 
jp<i®d w s^ mmeoTAmd mwmry 4ay fer tto«- I mfei* 
Ba©l3L rat wmm i^ »igb#4 4ml.Ij Ms&  ^ Is to# :^ag.ljml 
«A» observed* 1&« fimmffmrnt. tmm&Xmm **» mmlgh&M im 
tte@v twgstywfii^#^ '©f «% 1^ pmrni,;, «&€ &m 
tmmnty'»-m@mim4. 4.my ^at^ tsurttlon 
e#ertir3^€« tlh.® 4#te-©tte3i. •<&€ mmAw 
slfcns ef %axi©itj,> mm& mmmtmMM,tm -SmA i^^ igiiing 
JLttfe#** 3j«@41st#ly s3ft#r bSael^ w, 
fe# iiiLi.i»idiia2- wml^Am -mt tli® yo i^ag »a<l tfe# wlgbt 
©r »«» as m&mk .after blrtii as 
.»«at3,»g: y«p©2» wfts yroftt## for Ef -teiy ®aa .Jto-
aiTidual #f 'fcfe# litter was fern#*. It® walgkt--WM ©bfcatSj»it« 
wmwm «iA ta If tii# 
*fts -fc# .3i«^» l>#«a ft% 
@m MMtm»m mm'm r#€a##4 ^ six 
!»»,%««.. If pmrnmlhl®, tte»# ®al#» m,€ tte##: fa®al#» wlKi#®t 
mwmvmgm mt mm^u mmm. 4» 
, mrnm. At ir«*l«a . 
mm jwm  ^ wmTm 4g. M, 1*7, 21, m4 M 4«.y«- #i4, ^3i#y 
W63?® 41ffa# to »#x. 
Bally :r#eoi*4g #f tetal w#t#i-fe ar tim- «r«»: 
wmmm0> mt m days*. 
mqmm mmmm 
mt# Wim eottFS® #;f -rnm^mm «y#l@ »y %© 
r^ llow## by. .-a dailj #fcmdj ©f'- thm ©f ##11 :=i^ «r&®-t#3Pls4i^  
{Lo  ^ IMtl.* fto#: 
fssalfe mt will mating Aiaplne ite.® i,m"t». • 
«)8str©its mm #a l^y •d#«tr0us Cst^ ®« 1 ®»4 #|,* I» 
to to©« wte#« t# c@lls 
fk# vaglaa wer# .«aa£afti, Aatly f*#m ladntli a&tll 
w# «js# l^it® was-
tm kftMsg ..t^ . -smsars  ^ tii® ifAfe w«:s ht©M mm Mmr 
Ift fes p®l» ©f tti# l®f % 'baa# wish, ifeia® $ma $m&m3sl 
fsjs^mr aupport-iag .ito h,0ad.«, Sasll. glass CS «t» ts 
wit^ . 0^m mtm u&m4 Im 
tfe® »«pl« s«tl« the wglnia,. wall, ®b® ©©lis mft* 
hmrsmq feo tii@ tlip •.©I' tla® rpii. w®i*© pl.a©#dl la a. 
Itll<jit .&: «1#« #114« fisii. 1  ^
#jr tli# • Artlflei^ l llgfet was f#r 
llla«SaiaSl.sit* 
wm wmm^ t# ^2»»w®at. lisfeetloia @t . 
....... 
asal^ miatlcua, mt%mw ms# t&# 
wmmm put -jy®. m -mmw> solutloii.-^  wm^m. 'mmim 
ttw®#, mamhm-a wm^ p3la^»€ sm f-^ a# tub#® soatalaiag a mmm%%. 
. sii^itt^' ©f €i«fcill©4 water, :®i® ttibes w®t& wi,%m 
#©%%«», -mmS. at IS ]pi»iaad# .fi*#:iifna»'» .tm» IS 
wmp' -iiet®raaiiiatlo» ©t tto® #%ag« #f •©© f^cs'oiis 
mjtmmm.: 
as#€.j, 
Stag® 3.*' 
'ft* 
aisd. mvmmm :tl,Sg0| ira®: 
mad ©ojTOifi#4 #®li# 
tesf 
Stag# #«;.. 0#*ml£i#€ ©«3.1s -aiiA mMiy l^ ueocyij©# 
Stag# f# -£®»e««yt©3, ©#11.0 
Vitgimal. :ifa®wa »:»# 
&»d s. r@©OFd k&^- &i #&%©.#" .§£ day#. 
w#lgfai:'fe ©if stag® of tUm .©|pel#g md ttttf el^ ig«» 
la pb^yalcal ooadit^ ioa «JP auJjaal. Hacfc 
allow## to pass througli mm «©B^>lete cycle before hm  ^
safe®E»' ^#a, wli#ii st«.s# % &w b. was m aii3 
ififeS jptla#«A $M "fcit# #ag# with th®. 1Ri<t 4ay 
««a.r wmm f @ir ©#|..1.». mai^  tfes® irmgisa. 
m&a ii.ag® pi'yss* IT 
jpliag# w#r« 'fprndg tlx# sal# -mmm set .r#it©v#:€ imMl 
#%ag©  ^ iF«,ii 
m »®.ati'.». obsepr#d fiptim tit# 
or? 
fell 
'^m%w 
f"#%4-.:I» th© sterlix® 
imts 
€a.y for m^p 
ixiaiemmmm %li# .1^1=^% 
ii»# •»©% #:f tih© 
E«b1I- wm# t© imi®# 
®i«.a aft«:P' l£ti-t®r tet #I* wa# 
safe## Jfiir a 4 vagittsJ. 
mmm, t-a&sa &% 10 p*J:« ©a. ii^  ttas asl# wm». p%mm4. 
wilfe -1^® :«&!#• t# ##e«rr#€« 
wm #©mM ^ t#rate# fali*lj 
"111© *^S 4&|r tli» •teia© f -ei* 
..»%• tmr-0%m^m ' axx pr#gaast a f 
sle-& wera. kiXieift on tti® 4 &omr# 
* 
fcls «»^© «tiaw»€ %# itwip 
jalght fee -^ JT'Snfti;. 
WI111«»  ^ale (1937) •fe.#!*'- .rm%» 
sat#3,,f %& feeei3P?».: lift ttet« , »^«rl.m#ii^ p JLt *«# 
tm- e-#asM«ip t&s ©» tto® Tetl. 
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A IQ^hovLr wmm it wM.m 
X-i.#v@d loB .^ ;®a€«g& fco %li# .S.sfim©ae«t: @f-
«a^m  ^a&t to injur# :i© 
ws# a tlm# timt tafee t3b@ 
S®3a«#.^  tiis- wm.m w^mma 
mm^m mM 10 p»Jtt* ifesm wm% wmm to e# killed *% 
s m,.m, j»st- .«t i ammrn: wumm. 4- **# .fes^ r 
Utos: sS«i& »®# ataiP^A laaswaefe. mm wmei^  eC 
sii©w»4. wm ot MMmmms mtSl. 
•Spi^ t^ aa® wmm mMBm^wmdrn Mmwmwmwp it wm b«lX#if#A tim. 
M'^ @r tm^ w@tt3.d hm t© ^at 
#«aal®a t»©ea««6 1^# slek tel»sl »tas?'v#:ii li®aPs®lf-» For 
m gf»oup i^" X# *l.#k .asS»al.s •&*« mm •©#" 1 . 
©r f#e4 duritig last 24 k&m^m &t lif©• 
!&#• virgis# wmmm- MMMmA th»y 'wmm 
•'to# mmm «g# tus ibim pr&0umM% tmrnml-em  ^
Ml mMimmXm wmsm brntovm emA' af !fe#.s* 
%i«j33, »d t^s .reeerd^d# A wmm&^4 eC tly®. 
.fikysleal.. coadltlcm. of mmh. mni^ t fe@ror# it ws«. iclll® .^ wmm 
rnmrn aecof€i«8 %# outlte# mhmwm la I to 
At g®oi*opQy 
iw »• methoi f kllllmg !&©#© w& 
mmw'm ws^sm^p. l-l/rsr 
"bl^ fod ^hbt^hj mlaiial^ iMS tfa® iM^saltotli^ y 
Isfa# fat of t0 and »###»€#, tt 
B&ottld t»« *# «©csii «#; poasifeX# .«#sl3toslmiwg 
the anliijiO.. 
• J®- 3L®S j^^  4® 
a, t«elmlqm© ot p&x€mmi^  Wm ilwir wim & J,«€ S*®@fce*# 
»©-3.atJ.®», wmm mm &il«spt®€,. wm &t tfe# 
m$qts.km*s solutloa; .t» giw».te tha a.wm>t^lau: 
•®^#. w&m  ^I.B,%iapl®«ml. 
m£ -a S p«r e©nt @f a#al«ita3. obfcal»#il twem Itui 
falsftrlimpy 'qm'^m»%mmtk%m: toj®et®d mpmwt 
Wm rt.«» til# 9mSmA%*,, Usual l,y 0*5 t© 0»4 »1*. wmm 
tls# failed. %m wmmpo-mO. "fe#. SM mm 
%m$a mm Its te wm- »€# m 1:^ © 
M€i«a line ©xteiidJi^  from tM® .mxmm. tm- tt®. •dlaplii'a^# ,A 
.|jrassve»a*l #mt> wa# i» te© -^ sM#» at»<l«tiaal 
wall to «xpos# vtse©i»a« vmm tmumm: %m .awM 
cutting the larg®r fele^d 1 -^ irl#«wa .®bs€ al#tna3S 
•*«» pushL#4 to sM# 'ttt# m&a l^aal' m-ortm 
fa# l^a .tfe# m r^ta ms.- ea^®fally i»©H»¥-e# wltbi. 
a s» l^ <'#»'e©ps., Ito® -«1* portal iafe# i&# 
li-rer.w&s. thea aad * #as«ilm witli & Mp 
mma fei,:#il, pM®#« ^^asailat Im4 pjp®vl««»ly 
hmmm by a««B» #£ gim ifemteiag. «ya ®3.)@ i^pa%#4 
-30-
tmmml. containing tlxe 
A- lsyp®€«ml:© nmmiom %# 
smbb#!* wmm tmm&ttm^ tmto tb# abAooliml s©r%st» 'ftm-
fl0»#€ toy gravity 
fiiatt#!. iato til# portal -reJja., thr&m .^ tt# «ad ©ut 
iaib h^rp^^&rmlm xmedlm 3»%# <dli». 
St# blooA "ttaat wmm wasnsd fjtcm t&# ^mm wmm eelleet®.^  .ia « 
•fcNi,afe»r 00»tataii^ a sMtll .aaoimt mi m S y&t qmta ®isixutt&n 
0t mmw •^ # rat® 
flmid: wa.« mdjiiste# «# ttiafe 1# w»»- aipproximately t# 
%im w&tm^ -tftf ©«tflsw #f*&s «»%&» -Sto# 
ir®» oeutlaued mitlx liveir wm .^ pmxm mtm 'fe#- e»1b~ 
th® eoiii4iti©n @f .3i«aj .©f tfc®.-
.0«a«, ti®w©Ter» tl3t« mm^^m mmm m&m mmm ..i'j?©# 
mmmmmx tfc® I*3.«r 
It-r#]? *ap ^&mm4 fey 
mtt&Qim6&  ^ mmM tUm hXe^^i. v#*»#3L»,^  Thm XXwmw m&m 
f i»«.»#. mt f ©r -.e@tis#«tl'if« t$,mmm. mA fel#tt#A 
#*• flsM* A pi©## ©f tk® liife#:#- we-lgtiljag 
j^?e i^aat#3ly 1. wm.M pxm&MM Mm & wii-lgliiisg.. bottle, 
w©l0la#d, mma w&mm tm w«igbfe it:t 0* fe# 
mm mi moistmi*® esateiat* , • 
wmm w©lgh#4 mm, Ixxto Ida® 
mXfc ©f :®B #l#©tpie&l. fim frozen liv#r m# 
Umpt mM m 0# @keiai«&l« 
w«s .i»a4#» 
.S#iici*al of Bl®04 
ipftt mm mm&m%%mm<&. fey :lJ5tt» t^oa:rii 
ot »a4 atoilomiiml ao:pta #xpos«4 Ija SMmaiT" 
€©serlb®  ^• 'gy#gmyatioa ojT i^ « liy»y Hi#-
: blood wag dmwm Into- « 10 ayriixg#, 1  ^* , 
«©jitjpif«se tttb##; m4 tli^r0tigM.y mixss^ wl^ m 
^mt pi»0Tl©mal^  plae#d Sm ^Wm t«be* tolood 
was tak®ia ri»«® ©a l^a animal to jl#M # t© 3 «a,*, -wf fflitgaa* 
All ble(«»€. wm i^m- mmmwpmA # mlmxtmm af fesF :4;|ji«. 
animal EllMsms et al« il93f} 
wm: &t ^3P«»pte®sm Is te-l##4 sa l^#« 
prweafe a a?!®#, la l>l©«id eIiol©atei»ol» wmm uamA ms 
thm aiiti««asula»% ta#t#«4 sftmb#©f" 
lJi"v«stleator8 fe»#: sh©W3i tliat say 13« latpo4mo©d 
#M#i^ as -.Sa. t&@ 1%M. ©f tii© plasaa 
Isy variation iiit:rodme®«l by 
•«s<^gulaat:» Kawt 0ild«m. <19S2-3§) dlsfclaetly 
l:#w@.r mla## fmw tmlilsy m&gSm la plmmmm- ^aa, 
la 1^«pa3Plal^ «4 plmmmm Mtd I&l® flKdlri^  was v#rlfl©€. 
m* 1 to SO Irmparin obtained rroa EjxiBomg 
and Dusmin ,^ Ims#, ®«lfclia0P©|^  
hj tlsft mt #ffs#t .aafel&o^gtilaato: 
&m 1}1«K  ^ lipids by Boyd &m Murmy (19S7)* Sl^ lfle-aatlj 
viil-a## ©f fcot.al as# csbole sterol iJi 0;imlat©4t. 
plag« .wm^m tmmA l>y Bperrj am€ ClS^SS) 
ts mmwmk mw 
. Si# totact mmm-«ai*l 
wsiglaed oa- a trip . 1% was «ttt l^ agifcudijaaXly mud 
. wl.t& was Missimad, 
blotted fie»« .f^ s. blood and plac#.4 la m. wml^ixiq feottl# tm 
hm weigfe##* tfe# f«tes, aa4 w#4g^si 
togetker, tto® placenta# "-^ iao(V#4 ma tfe® 
w®lglied. ifl»« %fe# mmm fey 
dijtf@r®ne@. 3?©a©rptloas iiot«a» Si®; ntrtppmil. 
m^mmm -was welglis#.  ^tli# ti^ ip l^ alanc®, 
eoi^ oi*a li4t#a wa® 
-3?ela,tlw -.« i^sat« ef ^afc 3m wbm . 
not-ed«, »to32iaeii w»§ op©n#d, wasli®4 in. 
iwaailag »ii?l #«aiila@4 f©r ttle-ey#... Wm -sM l^# mm.,. 
.-©f tlkm tans^m «a€ tb® Imga wmm. Inmp&mtmM tm» 
Aay abiioim i^ ©ondlticm -w««-
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i^s fact ««p»e.l«3.iy w%&& 
v&Xumm .f#ap t&» lipid® ^<iSw#%ly mmm^ 
fip« wmtmmm tko d«teimia»d lipids* 
wmm. mm Wm as'lit#.# #f' 
.ne* mlf %k« -total llpiiia 'teat, it* fraetloas* "fetal JCafe -^
%#•%»! 
SeAto® ai3^#r ©f pi^ »pli<?llpid fatty aoiA# and i©4iBw® 
©f fatty a«i4s w»» ##-tia»t®4 €iy«^%l3r 
a##ordi3ag to the meV-iod &£ Boyd (1933) witb. sodlfleafeiea#: 
TOgg©st#A Ifey I^ ». . m* H* #-st»r#-
atatral fat* ®t»4 t©tal llpit w##» ©ftlotilat#€ fr«. 
4mmm iote%ata##, is ®i© 
 ^ A d@g«riptlfi«i. ©f m#tlao€a 4» Map* ©f 
the irmi»ious solutions employed in the following i» 
.gt¥»a. tm. %hm. Appendix# 
gxtraetiga of I l^ireg 
ftea liver pr©pa]p«-a atnalysis by a »a^difi;#at4#m. 
©f #f Bl:©#r- ttkm t^ mmm tls.am wmm ,p#* 
mowd from w#i^ ing teottl® mm$, Sm » .»rt«r- witfe. 
©a# mX m©-iA»wmafc»€. sasi#». aass wm traa;#-*-
qusntt%atiir#ly t© a. 200 al* ael#»®y®  ^ fImsk.: Oa@ 
&* Si© toT lipid aiaaly#is w#r# 4®velop«d "by 
til® atttbor in Or* lG©y Ka^y • Si^ ebler's Ee^seaupslat 
i;»ml>oratoi'y at tlaa 01jll4r#a*s jPimd of Miolaigaja isa 
Detroit, 
mt wmter mm t#- i&» mm%m' 
liag ©©aitaa*#:#, t® laosoa %&» a.€b«r«at material wlilsli. «» 
flasfc* m^dttloxkml ml* p^rtlotm mf' wmtmt 
mmm to ec^pistelj tt®- a®*^ taa?, "^m' Im. 
W».m riask -^ ^mMrnm to mp l«]rg® Im m:mm 
mmmm ttuft- »irta  ^mmm •A»» wi:*ife AtemSait# «'^ i^ 
aleoliol* w l^giiing: feottl# «a# wasli#  ^ wllii portlcm# «f • 
iileoliol iJS-t# tt# aa.ste# 8S #r a ^sl #f' 
#tliyX aleobol and redistill## #tiiy3. *»ir# 
»aa t&:« mtetwr# t«- ^^13..J *^. :S-t wm wmm -•^%>mm^ 
t# cool to room md, tn aosit Instaa^ j^s, t©: 
over night, 
lb® stl.©oiiol-#tfa#3* was 
vm*, -#3 jril.t#r pB,p&v into- & 20O . 
flask* Aft#r fiasiiig 
filtsr p^m3? with portiona 'lOf alcohol-etliei', tfe# ;ffdt#ir 
^aper aai f^i>atest» w®p#. 'fe 
|>ap©rB lift. m. Soa^©t eond«n®«r 6. 
*JL  ^
«traet m» tli#m f lltei*®€ Imt# tb,# sbev©- ^©.Itsaifetri# 
fILitgk aa# .aafe mp jr<ils»« 
- j^ twatoatlon of gotal Fatty 
l#t&l fatty acids, toy tM# pr©*» 
.includes total Ci-iolest©rol,, Xe»©»., mpsa p(ii»tra©tiBg 
;tfe# t®.ttj *«M coates  ^ sf "Wa® livsr* 
IMplieat# sllqiiot# dC t&# aleoliol-®t&#r #aKtr»  ^
4ja%# :»!.# 
^ •^i^ oalflosfcioa wltli 0»1 «3L» mt soditm:. 
ftlootei ws# «»#. wii©!,#:, 
#¥apcrrat@4 :« tfee imtil ao Cfdoir ©f fitle^okol 
ia»i^ 44 lb# last »» .antftpt 
iiW  ^g®ntl® ©urr^at air, l«-ft*J.atg. % i?©si&»»., Qm&-
ai» of (It3) sulfuric acid mmA ©is# .#^«p #f yteas#! imA *#»# 
add®-d. solutiem **s .s&m^#a t© clsmp ifeli# fmfety ael4#  ^
tos©tli©i:'» .fsttj aeida wmfm mxtrmat^ A irt:^  S mt 
p&tTPKulmm #t&«ip wliittfc mmm 4#«.a»t#A iwom wAtm-  ^ i^ -#i.€ii# 
into * B5 a3L* iroliamatric #St2»aetioia r#** 
p-&'m.tm& t&mp' S m3.#- . 
an4 ttt# al:x.tj«3r»« .b«at«dl %©• boiling fh# 
solmtlm wms %»a^% tmmk fl.ll«:€. t® 
WBkWU mmA 1^« eontonfc® \Tell aiixed* 
$&# tmt%f mcldm- in %&# #s l^@ taisidllK#  ^ t# 
earfrem dtomlA# i«a4 wa-feft^ r wlta. -sa# :anil&irl» 
sslA# isilwr as aa#mt 
m&^maml. .oxidised l# Ijy «£ mm-s«4 
By lodoastri© p3r#©#€wi*«. s%«a^«^4 tfat©* 
wm pm-ttolmvm #^ #r. soiumor , m %m 
4 m£ llyM: ws» Into %BS rnLm 
st©j^ p®x*e  ^ oxldatl®a lC'3lm®ka, aolwmnt was evaporated 
mm & wa-ter ttot; Xmmt tr&«#s &T @^©r ©mt 
a g«m4a« *tr®«i «4r* Fl-y# 
m©i4«dii5hr€»a.t# wmm^ ist# f iiwte#: S#:«;t.* 
®ma0tly S ©f 1 uorwal p«%a8*4i« w«.-
witti Im a aami©j* to ri»»#; tti« «xidislag, 
tb# wallif; t&» .^t:mum. Si# W#3P» 
bt^pp^re^ mim p]lae#4 ta. a »t-®aa hemt©-€ wat#r A t^#!* 
•f Iw# *^ ».. #t#pp«i»s wmm- t4.#xtly la«#3Pt®€ sad. 
lieatlng conttaued Tor IS Hiinutes* Then riasks- w#r# 
th# tofttiii 60 of !.©»•: oold €istti3.#€ 
ftM## a«4 solutlom® pla«#d ia eold w&t®F far m&% 
I###, fern SS aiimit©® aor loag©r iasjia two fei 
3.f^ a#splmmls«€ til© ,m#e#ssity •^ # 41-g©stlim 
mixture r^ ala d#fbr««a tJarowgl^ mt 
to wm. ^m»mm t^dl#Jj3g ag«at# 4 
©oatftlnlBg -iili tt# ©xe«pt t^ e :fatty mmtmwimi w&» 
pr#^ar#€ ir .^ at tfao tl» -mmm 
.©•onditiofss mm te©- w&S: .rm. wllfe. #'r®ry 
Hi© aeiutloss w®r® aow r«.«€y to' hm^m tli# &xm»mm 
dieMroaat« »as%ir®'€ toy titration# tf«» al# #f & 10 p#ar 
without at:i:r^ 3iiig fin# m 0*1 
fiiiosulf'at® tw^m ia. ym^rnttrnm A% firtte 
mt "lilft flask «#f© g#atly wtafeeit.,: sl^ -
lag was m&mm aft.:&# «soat©nt A|jslial,®li#€« 
•®tai» titrs M-ea ir&« t»@ aai Jmslj tfe©: 
Iwt; %ia% €»-t dl»app#a^«-#» S" jrii. sfca^  ^»©la.tJ.cni 
WM! ^k« #m)i wa.# i*e.a©li®<i. 'amm . Aia»M torn# 
&£. ebfeg#  ^ a %3.a«:». 
'tto,© f #ip»tlo3a 3  ^ m. wmmm |jj?©cipttat# wM.^  ^ did as-fe 
tofc«3?3t#i?#- *1413. 'fe# #ad poittt* l^» lalaaM: »&# la 
iiim *s.y# IBi# dlff®r#iie# hm^wmmu mm Ofl* 
%laiak ..»A 'Si# Ms# mmsm%' ©It U*. i 
ttoOTi.1 -las## fef* ffm 
'wm waa -«iilfelpli,»4 hy &-&x^m0t£&u 
w»' -aia## It w&g: »©%• 0,1 
aemal* ef 1  ^gS^s la 
Appeiaaix  ^ '&©. m^hme' mt ^ml* ©f 1fclil#»'alf«--fe# 
#MpF#s».?i «,» 111* ©Jf *^1- mi!^ l m@#€ was 4£^14«€ 
%y $•© ttttt altll:gi*®» ## «©!€ Is 
•aliquot- 'Sis -iBRejimt of «®14 Jte. |fe# li^ #p- wmM-
malimlafep#* S#€ 0*1 i£m.wm^ %» #i^ lira»-
l#i3ffe G$ 1 1 *^ #f acid®* Sl#®ip 
wm:w^ «1©«#, is© tfa# .«»MaM©s. mime# 
®f" palmltl© ftiiA ol®le and %mWB feln®. !©• p«r 
.dxt£mt^nt trtm fal««- tmw «bo3..#st®i»al» 
fb» #^€«m©s tXm^m w«i»« •&X#a»«4 tmv mmm fey 
filling- ;ib»s with, eleaaiag solution C«oae#»tra.'fe##. 
mm%m- emi. €i^ 3P©»a-fe#.| -fitti. -allewlJig, t©  ^^stasii 
w»:r- After tJis flask® ftv#. ti© s«-v#m. 
to. %m vm.tmt tqll&mm: toy «!• iftmsls^s 
.i». dlstlll«4 wat®i»y . fe#y ft da?f. 
P t^eymtia.a'fciea, oJT yjhgagtx&Mp 
|®i©splioliptl4a: mmrm drntrnmiinmA tm m 
mx" ife# ©latota.@4 itf awr** 
4uetl©iJ la y&aao la .mm m-^mmphmwrn- #f iaj.1;j?0g«tt 
•to# m#®4 ^y- Wllltsa* ^  #C S©' 
or TS «!• #f mle< i^ol*'#th®r w#p©»'at#A %# 
'teraAsiP ft .to A m&iat&issA 
toj a S#a©0 oil ^vmpm All Joints $m tli© r©<SaetJ.<m .-syst^ a w#!?# 
#«sil#d wife *m%#3r*. ©r •ife# Wat#®' tem%& was 
not to 3»ls@ 46® C* *&.m 3f#sidm© was- -m:feme1:©# 
wlfch ft 10- ml# porfciom -mi p#trol©im #tli.©i* i^ieto. w« ttXt^ TmA. 
into  ^ #0 »!• AMitlaiiiil. 
wsF® s«il# wltti pmx l^ons ©jf ij^ troleim ©tb»-r:, . 
il» t# te«3lllas Isfe.# las:% 
pap r^- wms wl-iai f'lv© p0ptlcma ©f' p©t-i*ol@i3a. 
1Eli« . wat# -#®Ql#.iA t&. '^ tm art# 
t# volume* Fliospholipids, %©%al chol©s%#:r«lg 
-.40-
eli.oX©atie3?ol, icidls# ©f. i^ crspfeolipld tatty . 
mmm ... #«ttf' acid® w -^r# 
a&tmmslm&d on fc l^» e^ t^mct* 
,.4 iS al«. aliqiiot of ^wmw wa« 
m#.asttred iato a.  ^al« tmb® tot pi*®©lpitat;i#3a 
Ml® piMjspliollpil'ia , .«a ax©©##  ^aeafcom wliiob ts 
tlallj tSi# us©<l hj J£«.t#ura and ew<Krk®:rs 1  ^
metliod «£" of ^E@ #oliifcl©a jfollowiisi tii# 
plsai Aftserib#.# fey i^ #. »#lii:feA«a 
la .fesi^ #. was r04tie@d. f# S fey iiaa r^slon .i». m, hmeMmT 
A mi# ftts..l»g- afemt 
.itth. «<• -s»ltiag. j^ o-iiit tti.1>« #«€ m£ m B $Mm 
&t #. xmrn ©.tirrlag. •I'odii mmm -Xm "tto  ^
#j:e®ssive ^oiliag. ir«t S ml» ^ef ae t^oa# 
f^ om ©aleliia w&a add@d aai.. tSie volv» mg&in. 
'#i©«€ .^  ml* !Si» »»s pr^ ©lplta%«:€. toy &4#-: 
20 ml« of 4aer«toH.© Ca^ i^stllliid wmm- .&#pt 
;«» J «:«3.m%i©ia ##«a€ 
lioiip. 1&# ^#i3li3ng ^b#s wmm .©ai^ f^ulXy 
«»il p3Mmm4. is a, .»a»ii«ip a© m^mAmg, 
w*s- .lost# fc# pi»#©lpl^ t# waa. #-#a.ibi»ijDagi]Qg 
f atmife#ig «*• 1400 wv l^utloas* If tfe® soliiMoa *&« a?»t. 
0l#a3P, tti© p2*®elpltat;ion was repeated witfa aaefclter portion, 
of me i^ton#.- wmm nmc^b&msty in ^oaly & 
wm imtm- m ms -ifl.*, vsaitaastiri® 
wm wmhmA twi«# wi^  «^X :^ 0 t^l.€«M 
Qt a0»toa® foXXows f^l; mmt:s^Sf'ueati.on, im m ^urrmnt «f' 
nXtrogmu mnd 4issolv®4 ia 10 ial« ©;f warm m&lBt 
mm hoilSMm tmfe# .S». tti.# Mol^ fc t# • 
aboy© rtltei* pmpmr wmm 
f©p t^lt#rlag I2» saist a tii@# «*%«*#©%/S«te  ^ a 
M©%rle fla,.ii:fct-: laibe mmA lat#i» jfilt#r ya^©®" s®!*# 
miMi tiw0.. p&rtton  ^&t mmMt mWtmmv .1fe« mmiMM:^ mm 
wmw>& np to v l^imm .sua allqaetts wfe.i«&t 2*-4i 
-mf «r»# .»§##' -for ci^ dation, 
. oxidatioa wmm aarrX#  ^mit m pmmvl&umly d©#eifite#4»: 
:^ ^mm #Jf 0#:1 »i»fsal dlohromate soXutl^ - »a# 
eqtui'vmls-ist- to 1 msm of plfco#|»&ollpM» this faetor w&s wmM 
%xk Wi® ealeulafcjUm CBlo r^, X0S9i Bc»y4, 1931)* 
^ diglfcoiaim hm 
b®-©i3. jto\md hj «03?k®ys %# fe# a. pr«ei## f*o2? 
-^ f" . Sy  ^ ctf" 
fi*## S0a€ t©fcal. ©liol«is-fc#2:»ol, thus- ^ala#. tmP eoirfbln»4 
.mm AXftmmam ^»%w« 
tw# values# 
A ao l^fleatloa of Qkey>s'.setliod amm&rl'bma liy, fux»o«:p' 
flSSXJ. wita s,### 
twfij eixol®ait©a*ol fr&etioas* fiw» .#St.*»a w&m 
into 1^# jprocediiT# Jissfc. 
•fe&ii pp#-elyS,ts%#-» tea® %«#» slwswa ¥y 
a# by Kelsey (19S9) 'I##, preoipltat© #€« .ffa® 
m acetone Traction. 
A 15 «!• sli-tuot ©Jf t-ifes m##ti©iat. s®infirm w&lefct ##©•• 
aJteut 1 ag* • *«# m#»i5«z*«d into st IS 
.^»> l^ fe# mma sl®*ly fNg:#i3.#.#4 t»-
beaker #lf lt#t iiyr# «h.®al.4 fe# pi 
©xplo-siw 4mriiig #fapsi?afeicnu l&@ja ##lmw. 
ti^ a. Jm».t lipid ww &iss©l»€ it* 4. 
»flL.#, •• #if ftbsolmt# ©teijl slco l^ aiEt€ 1 ml» of a 1, p«ip mmmM 
\ 
»®lmti©a #f 4igit#ia:ia Mm S© mwm% alaslwifl Sasti® 
mijdlag witJi a mtlvwim  ^ r©d m.ldm4 Mm ^^©eipltatiom* A felfiyafe, 
containlag 1 ml* ©f fe# #ig,it!«ia «a® ima sJb tito aam t:ls»» 
etiijl aieohol was #vap#i»mt#4 by pla<ii»  ^ tim tuhm .la- a 
hmmkmr &t Mmt mmtmp ©a, water batta*: P»y4»g .a# 
as possible® a,;t tbiii pm-iMt- gr®&tly fm-eilltataii. smb .^®iqpi«a% 
wasJaiags witfc #tl»^ mm£ wmtrnj* wmmisis^m. witli 0&mw 
t© di«si#lir© tJ» lipito ip@Mai3aliig ^wm-
©holest#!*©! »«ir® f©ll©w@# fey Mjj?## vasiiing# witk lulling 
mm^mmm d i^gifeiaaia# f®si &f wmtm 
R©e#iitly Me^an ptibllslied tils fiisKllags. MuBweiit 
H# H*, SLiiA MaoLaolilais., F* L», Fro©* S^ey* 
Biol, ana .M0d., 48, 1SS«1»?, It4l, 
tii» toy p^aeipl-feats-. 
mlWrnu  ^ tiAl**®. w#» ^eattrU'uged 10 
«% 1600 ps^ olutioss. #tli®r wa  ^ Mvm&- -mtt fcbrcm  ^& 
pieoa class tubing  ^drawn ©ttt to a #jt©aalj^ j fey 
pr©dtte#d hy & irat©r fHE^» glass wm 2»*» 
#si*#jpml.ly .Siito ttut .o# ss&SFSlPy®# teb-# t;y| 
•m^ -•«. «aa»2?' tlmt ataloo&fcioa #f' pt'dciplfca .^ 
-fe® -l^ te ^^akm wm^ Ites s»® 
wmsM-iis:# »:»'# M;i# wltk 10 ml* pe t^iciia ©f w&mk mis^w 
w«s thm pr#elpltat6 *11  ^a stlr«»t3  ^ im^ 
i%». m@garat#d fey e^ntrifiagl^  10 mlmtes* 'im&  ^
trm### «tt ©^@r w©r® -^vaperafe##. toy alletwittg th® t®-
stiBaft . w#r liiglit. rocia wass 
w&sl».i. tto®® tiffl®® witli bolllag Bs«fc tl^ #.., -wm 
Aiglliealto *&»-. #M2?i»ed aaA t4» mb msjmxtmm m.% 
2400 j^ ^olutriim®. It aft©2* tlhii Qtir#. waging wife 
£ wss .sli©#Jtog: 
€igitoniii_j^  a i'o t^ab. wasliiiig aecaasat'y. wat«r was 
$3mmm- aff •aaH tb» 1«*# se  ^ .i«-A.t«feiP ly 
tlos la & @t#«s. wafca '^ h&tihm eliol©®fc«r#l 
dlsitoitM#-WM 41a»l.*«4 la 5 ml,«. ^©lllii® .«tos-«lm%® 
aloc^aiol teSel.- tra3ai®f#i»r®  ^ q i^atitat-lvely tm a. glass 
Flw 1 ml. portions m£ boiliiag im:wsy% 
ml©«9&i»l tis©€ wm#li »m% 4»ii® • tefees* 
Ife# .^ t«ps 4®serlb©d im. %is# &t Isotal 
a©ld» wmtm: la t3i@ oa l^datioa ©f 
witk laire of m JTaetor# 10*62 of 0*1 a©3P«l 
#.©.1lmtl)@s 0#a»JliI#-3^## %k# &£ 1 
eliial#st®rol Algltoiiitie- C0k»j',- 1030)» 
3?#t#gmiiiation of Total 0bel#afe®:rol 
Me-Wa®! m»#€ ia  ^ m^onlfioatiott of tiss llpM. 
»xti»aet f»r ©tf total, «tool#«t® l^ -wmm 
tlally mwm m» that deserlb^d by KXrk #t {1934). 
lMpllGS.1;® mt -wm wmtm 
smmm^&d Into saponllMoatloii tols## %3iieli pyr««, 'fe^sS-
Iff .s#.*#. wmm %#. 
Sja m. hm^mw wat©i» .am#. E »1«- ©f satui'at## aleoijtoll# 
:.ii^ dl-u». «4A«4#, l^ai^ s containing ©isly tdb© 
mleolioll© ®©ditm ^ydr«mi?3® w®:r# 3?tm simi4lt®a«©mslj« ® -^
tul>®s w©p# te,6at.®d la aa ©l«e-fci*ie ov#n. at 0*. for 2-§ 
Mt#!* ®apoalfleati^  #@^1#%# ©a# 4i^ P' 
phenol i»»€ w&s &<I4©4 a»d approxismt#ly 1 m#mal 
ebl#-®'!.© mmia was «.€##€ drop-wls# i»ml tite. s^l^r #l«ag#4 
•to thm fatty &«ids w#r® «xt3paet#d wlt& S 
#r :p»t2rol®im beatiag :#ii©li. tl®®;* 
A. srnefclm Ii#a4 *as us#€ in ^mmstrnTrln  ^  ^ ttkm 
p#fcirGl#T«  ^ t« a ,iip#€i«l. SS M1* ¥©l»©ti?l^  ^ fl«®fc# 
eolmfcl#ii» wer-# ®ad® up t®- 'r#laa»* istol#»t«r©l Jto. a. 
IS ®1* aliquot ot tk© p#tir©l«-e» s^olatiea w«» 
aai. .ta. siM» wm3t#i»-
was «,a®d in d®te«alniag tte# twmm ©l«>l®st#rol#. 0msm- was 
't® #mpe2*sM SM '^ B. 
jtirat step# 
t>g terolRS tloa G.f Fl^ o^spbofclipi^  Fatty Ac 14 
IsSSttS' 
A403 t^#€ #f . 
»a«; tfeat #jr Xasuda (1931-32) wltfa s#s«- ®pillfieatlom. 
I®€1»# ©bt«i»«€'«& different masmt® m£ oimtm ^ 
mm  ^-teuhlm ¥11 ia tM • .^ ^ESSiM* 
wilfe  ^ ma^ #i®i# .a i^A» 
precipitated 1^1®-
:»€ia.m:ti#ii;* di»a#Sf#€ to-.i»l:»t »i. tyaas* 
4t»«-tXy iate « 1:S& al* tlrn^m liea ml.#. 
$»i »1* ©f ft pe^T' #«at ssla* 
tl<>a m£ h^^oqulwrnm mxka tw© a. sattifat## ##3liatt©3B, 
of p#tasi!lu.tt -^ jdroxlde wmm. sHA®  ^ --m  ^ fl^ lc plAeei. mm m. 
wmtm  ^ f<§r sapoaifleatlon.» Wllaon ©t al* to J..®S6- -gfee«@€ 
ttte&t iSi» aatitl^ a at •^rm'wmnt&d ©xidatloa oa? 
tfc» jfiitty -iteid# durit^  .»m^©aifleaM.#» sai, .€14 'ii^ t 
%mmm  ^ xntbtterm witai ^©tewRlaatlaia#, , 
BrsLps©i»a-tloa was saioweA t# preg*'### aatil tixi© iroltiae mm 
.a?#&i©«€ fe , g j^ w Si®» alfcrog#m, tto#-
wqlmm f:l3a&lly- ttiiw t# & ffmm:f imm$mmmm 
%mmt %m^mm mt wmwm #tt% w£ .^ * 
of alfc^ geB,» 1&© i»esl4w *a« ii©ut3£»alljs®4 wttli, % sj». mff 
lli3) a<5i4 mmd -pkmiml r®d mM»A* 
traotios witfe wm €#*« 
S0rib©€ uttAer *gotaX fats t^T a©ld»« . sol'reat w«» 
iat# s :®S ml*. flask -«ai€ a»4® mjp- t# 'rqtliiWitw. 
i^a«4: .# to 4 fattf m#M *»# «S04 
#f tjh.© Tatty acid content bj the oxidative siethod and lit# 
#a» ®is«€ aHqmot *»# JjEt# «.. SO- al* gla«s 
flask to d#t#*mia# tk© Icfdin# 
t®r ®if«p®3Pmticm soX-^ ^Ett miai#!'- aitFog#a ,^ 
was Sm S itl» #f" -aa^drous -oSiXos^aJPefi** EMM 
ssoapl© «ift it# tolank .aai4 s-#eoiMl, »mpl« arid its 
wimm pmipmm^rn wsmm, a#, mt 
wm» from m mloi^ barett# fomr ria f^es ts ©m* 
.«eeutiir# ©y4#r, tk# t# -mm^ s..i®pl# 
sad, .its iblask at tihe si» i« is^ rtaat- «.la©# 
IW: »» t«ap«.X':ata^# #-m#ily InTlmm## 
of %li» B  ^ fii*st -smpl# 1«# -»«t 
15 aiamt## Wm f-®» titrations w»» ws W&r- . 
til# tltmfcl*^  th©; st0ppea? mmm ©ai'iftfal.ly wa#ii.©€ ©ff^  witii- »' 
&».. Si© amtlnor wlsiies to thoak A* 
Ms »t5^#stS.<ms fluftd ha&lpful ad-rl©#. 
wm^m^ m&& mmmm. ot wm 
flask wa@l»4 4®wa, 0»B IB1» 0t a 10 per ©®irfe ©olmtlon «P 
p©t;a«alti® k&4m  ^ aoad 0*0E ,ll». 
^op^wS,*^  f ye® 0 .Hi:, «tSl tit# 
!md elia^#A %© «- stjpw «O1JDX** wmxt, %. si, o:f stajr®& solm* 
M®a *&» «€. %»' .%-it3?atio» tait.!!. ' 
bltt© »©l€»r eliatig# :^ to lawnd©;^  %mm& t©- * m&xet'-' 
le#» wl%fc. *_ ICls .^ #-# 0t -ftM.#* 
mlfat# ms &%MMiAm:i^ Xm€ &^mlrmt a 0»0£ m-oswil S.©aat® solu*» 
ttoa 'itey It mm mww®# -^ l^eal ®tasidsap4iEa.%l©a valm©* 
at»# givfejj la tla«. Ai^ peaadix, 
Sal^ iilatlcaiii wmmm aiadt^  lasliis tli® r©m«l&-: m£ • 
{1951-32} 
-.is., .Z.-..^ .!..-^  ^  3f,£ .^T \|g, S#.Si3|y@ SiS^SiH'' 
©• .0 
M: «fci©  ^ !.» tfc# M.trafcioa.  ^
titration valua t&T tim sa l^*|.  ^ tdb.# iiiaaib«i» mt ##• Tatty 
a©l'd»} mmm. J. tax© eo^eotlom tmm^r .ti»- #fel#:salfati«t», 
faetoy was m»«d ia tlx® saleulatlqai ## fattj 
aeid cont^ sit oy tfae ©xidatlw 
Bptsamlimtlggi e£:^ . tlx# Ae#-teja»' S®:|j3^1ii: 
Fatty Acid lodiBa 
ill#.- iodla# xaittfcb^S' ojf th®' jt.&ttj aelds, im tJb®- •mmm%mm 
 ^ mm ..Im ll%»®r «it 
wasblagis til® pr»<3ipltattloa ©I' piai^ pliollplA by '^m 
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tS .pftF -^®: smutrmt. fat w«» 
'1^© ^©t-aX l£pid was det«m3,a#d as mmil mt 
t^oapliollpM plw thm fat plwa tia.® . 
«*fc»2* fmtty mS4».* 
ttsm il lliO  ^WM jMSISM 
Fracttom Stta41.a4 
. m. mlA ti»' lipM jC»tetloas ia 
fel€>#4 »#»14 feitv# fc»«i3i m.^xj Amsljp&ttM*. 
^nowpat df fciiTO whl^ ab eould devoted t# tlxls :^ liiR#@ ^m-
;ipi*obl!» llmit«:4«, 1% wa»- "ftalj :a®3i3.yiil,«- ## 
t0%MX fatty acM^# i^ spte.l4^S.4 :^, &mM total. ©lioleateiNa-l, 
wo^4 isjdll,0at© ®lmag®ji tlxat t&Kiag I>la©i@ ia tli© Ij3» i^i. 
ItipMa* .A.t a letter mt twm 
-efe#l,#«t®i»c>X wowJJ, hm tbm wmlatlmk^ilp 
mmtmwm. am .^ tit# ^msa -li^ a 
ba atadied* 
: - aw&m^ u&m§. 
to tli.« ^mmt of totai .fatty mmm. aad 
Xn blood 'fot»l was fey 
tto# m#th0d #@©e3*lbed Is booklet, Q&aaral dijr^ GtlQaa. 
wh.i^ 'h aeco^aaleti fee K2.®tWSiiiM.#^s«4. |>li0t©«le©trlo 
i# m. m®4SJ'l.©mt.3L-®» isf fe# 
oif Bl»oi*, ^©Ikari., anA All®n 
^6# IP©:P t&t: ©xtr&ctlon ©f 
%y .Biayd ia XSS® w®i»@ jtolXow##* 111© li@tpmrinl»#4 bXe  ^
ifm#- 4q Kisut^s at a s^#€ of 8400 ^0voxutt<m» 
pmi^  slaat^ #* plmmmm, wmm sXwXy wS t^&  ^ sgitafci^ a fc@ 
SO ml* «f' & ^*1 ffiixtuj*#  ^abaoltit® •tii.yX -aXeolaoX iosd !»#• 
it f l»«Xy- .precipi­
tate w#s ofet&Jjisd* '!&« «a;traot wm t# filing wife 
§• aiante#,, ^ai:i«w»4 feo ##©X- %©• 
tea»p@ratm^e, isnd .laade lip %©  ^ TQIICT® #f XGO 
^#t&l Fatt:^ ' Aside 
- *twitbiwgmbbw>if<iwwaiimwftwioiw»wiiriwl^  ^ -'«i*mmihw  ^ j|iiwwiiiii!g;>miimiiiiwaijir •mmmrnitmmmifim-
- ,Mxi aliquot m£ al&oliol-e i^er #f Wm 
pla«i& «•» mm mmsmm 
wiii®li iiioXud04 tot&X c3iol«s'fc« l^* Si0 rnimXYmt^  foll-^ w#?!-
fatty: $m. Qi.# ©actmet* 
wmm&smd.tm lta&#i3lioXli&i<lg-
f&«ipioXS|s>i#» «er© ,tm mm, rnmmmm M' • 
m,cmtonm moA em&J^^m€ ta .m«m» ,iaa»«# ^st 
in tii# liwiT' mmwm 
ehol©sterol *»s analysed Isy dis#olvi»g iibm 
lipid in 
aahjdi'ld® .«m«l sull^ rie 
%# 'mm%m ms -Im « 
klmtt^vmrn^mon pliotael^ ctrie ©olsr-liast^ y usli^  « blii® 
acid Btts-fc 'hm isit %li® hl^ aa t^ quality. 
&l.l^ a©:t» mt th# aeftt«aE» m»wm 
.mmmmm£mS. .lat-fco S& Srloiaaeyer fl.aafc» 
#a m, h&thm. A 1 iil«. y#yM« ^ 
cm.&w&tqtm. «A »A4## t© "©at# aaifflsmtitflly 
to l3©iliag mm tli.# wmfesr. th® ll^id 
tttfe© m slean dry ©al#i»SM®t«  ^
mmm «fitb three noro 1 tlI» portions of chlorofoim*. 
m# ©s i^»®.# m»'m ###1 
tiir® befor© # flasl ot B ml*. 
A ttiaak «#s%miai»g S ml* 
nmB p^#par#d* 'Isaetly 1. ml» ©f ae#tl0 wm» &d4@4: 
f3P©» a -fee ttoe felaufc ani;. ^b» 
&£ m&ch tuba wmM. Mix#d a 
glas# miil&ii was wmmmv®A hmtoTm placing M»e- teb© la. 
••^# islanlc. tmte# wmm. p3Lmm4, in th.® «©i#i»la®l»r 
tjti# lastnia@nfc a i^jiist^ d 1^© Its #®j»@ p®lat» 1 -^
waMmmm. wmm f«*€ la. t^la# <i0l»irl»#ter sgalmst l%is p#lat«, 
52-
Hii® was ©all©d fcfe#. :F®^sAiiig 
«eiri?##-fc©d for aay pwmmmn^  ^ ,im *©lm i^ott fe^Jp-eap# tii®. 
eiiolestdrol ool©i» m&m hy adiiiJG  ^tti# arnlf^ l# 
whm. #fcti»F3jQg: r®€ w^, s?m%m.wam€ "fe© %&« %«!># .*%# 
%im tab® &m% mm-iArn vmttX ttam «iaiai4«^ 4 teb# 1tea4 te«#a 
ftor##*. 
5# pi»®i5&3:^  .standard tub« S iai» •«!" it 
*feii3». .i&t ij* ehlorofor® lis##- J»#»gMa3jr| was-
im a' eolorls»t#i? tuhm aiai. l »i.w. of m-cr^ tle 
®t» mmmtmutrb w#r® aJL^d witii m 
ittil ttraSaa© .^. wms. a#a»-4 1 oC 
«ei#* '3^® eoateisfes *»# well 
»!.%& %&» «»€ solutions pla««.a, is a 
place f«!r, IS aluutes* At tfc» #a&- :tljsfc tlm# tifc# ro4s 
wm'tm: «4 %ttb©# wmmm. .te tfae ®t§«,I.a@:% 
%ikm tttfe# mdj*ia%©d %#: tte® s#3i^  poiat» rsim i^syg:: 
of tit# ^^mmm -femfe# ©mil®# f^e»" Eg 
:®i# eon tent &£ mhm .-v^tatrnwrn/xm-
tv&m, tfa# i®4 tmkimmi :r#m€iiigs m» follcmst 
L<fc. f^ei#l#styol to § ml«  ^ \ 
t ,,.x m. iKg-' .«3_i s 
jUa sa l^#: 
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:e#a41tlons •&.# m£ tm% «hl©li la 
stored im Msam# vmwy llttl#* 1"*% 
wia.l«ii Is tUMW'm lis. wmAmd ;0V#r m# -t^ ampj^ rted  ^
tUm tlssa®*# Bloor 41<it#ia#s»4 ia. 1939 ^hMm$mm wMt&M 
##eair to© .It 1# m.tm'mM ia lit#. EarJ^y 
lia# proposed tiie hjpof^ &mlm && 
grounds tfea,t %b.® t&t- wmm pk©»|>lt@i^ l.a%#4 .ta tk© 2.t.y®2»«: Utor# 
F@©mt wmx^M h&S- Biabdtaatlate# early assuap'feleia* • ' 1&i:S 
:facfc 1ms fe#«a stodl©# Isy masy 'Sji^ estigatoi^ © k«f@ m#€ .a, 
mrt.«'fcy mJt s-aba-feaa©#.# mm wmMlonctlve> Isotope mt 
phomphomxst #r eertitls 0&#lly ld©atlfi«4 fatty aolds a® 
SiseXmi^  C.3-^ $5«-.« ISSSfel by "f®®4i»g 
#3,»jLaic acid that tti© phosjjliolipid Im M*© llvei» 1.® £mmA .to 
"twcs 1»#••.,. a and a. a@ta&#3.i:& 
•* mmmar''' '*' 
XattoF ©oataiuail tfe« Jfsatty m&ldb mtia-
©xiiiblt#.A m ^mptd turafliW*'*- Am tli® supply. .«if 
Tmsa.ttii»iit©d £mm ««# cut tke s®%abtfi3.©- mt. tfe® 
pb0spliollp4€ "0m» to -mmiMtaSM Its -&t 
imsattu^ation bj roteation ©# !.%» mwn f&ttj fcel^d' 
1935b). 
i&# aa€ la%#'^ tine Itaw fe##m %y 
.p#rlm8a jgt .ai# C1937) %« b« a :gr#af» &rgaiig-
•itctiv# .Jjt plE.0:|i^ &H|>-i4: w«i»fe#:ira li«a si®# 
ttiitfc. tii0 :Fa.aks iilf^  aa©iig; '^ #- o i^»gans to 
b®<iy #ag»g«# ia s#t«feio3.i«a,: l&yl^  liaa 
t© p3pi©'4%»## l.ai*g« quantities ©Jf S® tlsi© 
w&tm #f !;% s&ould hm peimt®# ;©«* 
fckat wm^mmrn jPm«t w&tt# 
phoXlpld tiimoTer- .»y 3?apld,,. plaospliollpiA. 
i« ag -©6a#t^ -t mm It i# im 'tia-sM##:* 
A- r®e#nt atedy fat a«tabollsa fey Bajm«s et al> 
i* of iat«2?®st» fta^#4 Mi# mS,^ . faitlfcy 
aeid® .s©f strong ml>#c?rption». Adi«»aloetoiffll...a## 
pats s«.lJilKi4ix«4 !» .ffcysiesal e©sil%i-©tt, 
by til© aimialsfcratlQii. aal* i® Affair##: ablMtif' 
to Ampomtt atj®orto®4 tmt Im B©mtr«l £mk . (»f ttwi-
Mm mvmh was m©*l.@#i. I». ©f 
l^ #s© aelds Into tii#: Xtveip pliospliolipld. Heme#,. 
fat h.%m mm w©il mm tei# ,1s i:«t 
FA5P!fX- ItiriSRS 
HfX-teFs whl&h &mitm.iM mm a^emaulati^  ®f fat Umrm 
ii#;fe»i- fey mm^m m. g3»A% *aie4# i^y 
Tbm abllitf o-f tfc® to kold widely ws '^lng 
of fat Is on& of Um lao t^ #%spllJ3ig #li»aefe&rls'feies 'latae , . 
i>rga3a» S0w@v«ip,. -«iapliasiE©A In 19.41 fc i^tfc tli# !|-i»#ap  ^ i# 
l^ aii?®# mm tm^mw€ ®f £lJ,s amy 
©oasid r^'abl# la fat »©st®Rt m£ limr# ,«©» 
Iby ma 3La©r«aa-® ps*©dtte©d by piiy l^oXogl© m«aais# 
.57-^ 
total #f 
1.1^4# "feltftfc mm' im tii# il-r#** «ia|r .g.iv#ja. 
%iM# -im toy €iiQt#2P«% fmefew** fli® 
#f aaSjtal. of €i©t laeimAiag. Ifc#-
&e-tion ef lioi«oae.;g -aiai. ©f 
lj« ttje»M©»®4», A. «1#MA1#4 ol". ih«' 
i.l^#:rate]pe ia tO' tli« productiai^, tfe® mmmp maM tim 
ts>t ff&tty livers mmm hf ts- 1:#40# 
a "r»i*y %a?s.«f of tli# a«#t- sj^ertwfe &s,wmmm%mxmmm: 
«ad©r wM.©b ISwi^  mm jt@ll©wss 
Cl,!- ?»%%y fey m% 
(a| J^@paaor©a"lii^ «<l #©g.» » l^:ii'feaia#4 with, 
Insiilin (rirs-t by Wtmhm -^0 ,1.#^4| 
,i3.3i#a &1.* * ,3l®14,}- ©0,»f lim#€ fey sa^y 
iAtef workmtu} 
{fe:} f^ saer^ stli© l®s* A» » 
1933| S©atge®#:ry «t si*, 19,39) 
IS'I €l^ :fe«py aM 
fsl JdPfcsr fe#€iBg « 
m,mt 1®©#%,- ttnA .3.i#iJ 
Cte)' -After 6fe©l#at«»l C®&@J e-fe A*,* 
i0S4|, Bsefc a3l,»,» 
I;®) cystia# to 
htgla f&fe ^4 
. g6k#t«-'i»,, imf) 
-58* 
14 J f #®41ag Alcti ©omifealii #r 
e^rtaia «©»&«]?# oJT :1^® vitsaiia B 
immwmm ,^. iw^s &mwsm MsH««a?3r# l@41.fe| 
Fatty liv»»#. fey |B##t 
|4| Jlyttrs produeed t3ae atolrxistratiom  ^
polso»  ^  ^ ,• igS9-»40) 
|S| Fatty a.lvei»s fef admlnlstratlom mt 
ummtmm:, aat®flor 
•CB©.»t:^  ted 1938) 
•I-t sliould -also fe# .i^ t©4 tbat fatty livws m&y h@ 
Ttt-feln ip«.thol^ i,eml «oadiMisa# 
thm pwmvexktx^u mma <ems*« of -rmrioua 'types of 
fatty Xlv©;» ka-r# b«#a w3.m .smteJ« t^ of 
tiom fcy M»y woirters*. Gliollii© Is siAiataae® *liioM lia» 
foijnd to l»w tto.® most llpot^ roy.te »©tJlirity wM#m 
to pr©¥#at. or e«y® o«rt«i.a types fatty It will 
©oiitj*ol taei*®*##' im fat tmmS. .!» tfei# .fatty 
Ity fa^Aiag a 1.^  d£«t mp 
a r&tloa CS#*t aad ##woip'i:.®ir»,, 19S4). la. 
tfc# %p® of fmtty livsr tli# d®p#.s.itioa of «ai.ol»#t#.*^ i. 
«t«r- 1« only oontroll©..a fey i^aolSae.* It will 
•emaif® & SO p#r •seat d##r©as® iM ##:t«i»« ^«i. 
ia ad#q,mt« «ttomits. 
fe»- Catty produced Iby ttilmtae asd. 
m wmwm eon-broil#-^ , fey 
(Halliday, 1958; Gairln mxd McHenry, 1940) • lii# 
IftFg# of fat ,im 14f«ie»a. toy tfc® 
aamialstratioa «m©tfe.#r ffle»te»jp' fe.# vl-iteamim. m 
wmm «»ly m££mm^ma %y' -^ £1# 
lipd#&l.« th# oondiMoa CfJavia «€ MmMma^p %M4%h-}m 
®f s®3Em .^ 
l^e® s«t4« «®e©3?-€lag ft© tk# pro##€my# 
ms#4 jf0r tit# ©f llptteaS.# fs«.« prnwmipm-mm-
wm^m £mm& to hjmm »«# lipotir#pl.0 lljsoeale 
{QmiM aa4 1941a)» :£at«r iaosltol t©' to# 
&m: «ffe©t4*#. fts i» 
of fatty liir®p« • 
®3i@. mxmm:wm #f ai^ ta  ^.p t^«4» ia 
fatty ll¥#3*8 wsas flr#t 0b®«rv#d lad®pea4#ntly fej' 
$M 103® «a# fey GU&mhm. a i^Ki- Ullklnsce %m l.tS®»-
^&%&r mad &kst#l»t <1&3?) «a€. Mmlfol#, 
Flatt llt^l ^ mmA ttes-t wmiMXiouiMm wm *1## ©ffeotlw :ljEi 
this j?#sp©et» a©ti©m a©t^ t©ala« wa# -miMtlar' %® 
l^ at of c33.0ll» £m 4®er#asiii|5 4»^ositt«ja mi" tetrntrai, f«i% 
m&rnwms. ta tfe  ^ #»ep«as©4. tte#-
•«iiol#st0i^ i 1». %fe©: «©liol@sterol® fCiiaiEmoa, 
Maaifoldl.,. sud Flatty. 10 f^ 1S€#).». B#*#wr.» «€f»e%. ©ja 
tfe© fat w«# rnilj- ob»©r're4 A®a •^®. fat w&m^nt &t 
th.® liv®i?« of • wmm iktgh fSO %m MB pmm-
*•60— 
#©11%) Willie mm offset mm aoti0«abl.@ whmm tti© 
€-14 ffl&* amm IS .p«r #«%. 
Fmtty tmmwm is maintained wife. 
Insulin, faav®. |iy«¥®afc-«€ &y tmrnMrn  ^ r&w .p«a0i*®«»#-
.^ all©#- .im adisquat# lipoeai# Cl>3?ags.t«4%.» 
«B ©xtmet or paaepea® A^sigoatsd m 
«iM €k»mm^t.0 .19€i.|j:. mm&. i.vmmu ,|al.0«-
(Mo»tgoa#.i^   ^Si*'» 1M1|, At ®a« F©#ttlfc» 
taJji#a m&wrnm^ ar® mt ^ms%mmm mm %m 
wumihmt til® a©tlT® prlB-cipl# Is am 
It la a©% wlfhim. ttt#- &t 
%1»4ji <iis«ms#ioa t© pursue tfe# .©I*' #©m|jr©-y®i?sy» 
earlj ®jg>«rtmeat# .la m» %##%«€. 
fop Its «£:&#:%  ^.fatty #jf »iiow#€ ^a% #ii# suit-
0fca»s:# mm nmt any exipatlv# aetioa tbafe 0#ttl€ n&% tm 
tov by lte» wmmmmma. ••&£' 
$m pi^ paratloEi -mmm. -ptotmsm «i€ Bldoufc* 
#.#srei , Chaanoa* Jj©aeii..|(. Tristram {X93S) S0n«lud«A lifea-% 
, 1 ip€i-©.alis #1.4 .«t s|>e©lfle lipi&fe«» i^© 
Bimxs'mAwm OP i» mrm' ^mACTioMB 
.la. til# My#ir-
-eiiiKiig#* wb.l#lt. .JjR $m- ISi© 
OX'* 
lipJ.4 i'r-a© tiers# 
#f li*«r a» i% to#e©a»» load«€ witfc fa% 
%|r mmmy im®.rsA»« .is. »ia« i# 
m i«©r^ as# lia soistur# Kaplan sb.# ^Sh&SMmtt 1^956) 
itf%«r m •feadf ©J' s»®l&M-€ti m£ gly0^«  ^
JTa.'fc, «s»i: pf«ofc#iia t& wm%«r i« 4ti@ liv«r* eoael»i»# 
tfeait 'tlij® €»eF®«se- ia «.0ii.t«ti;% i» dti® t© a dilm%i#tt 
mmmmamtm. #jf H*©.r wi;^ . .faife «fe@3riBg' iSi® 
•iii«tisg#^s im iife# '0»6#afcratioms ©f iir-«drlous lip.14. 
pJajalologlcal activity » ©jrjriisl«Bt®y* a» Blooi"  ^«3t» 
ia. ltP0 £% t# aikft «al.y *1131© .».©s.»#«feitti©*is ala© 
balsa©# b©tw«®ji wfestaac®# isfel#3s, isC 
l«gi@sl si^ aiflstta©#:;» S^X#gt^ y©l tad mip&^ 
eoaaidei?®#.. iat^ jgral aad «#as%«a,t «:^ ^o»«ata mt tisswis 
mem- mmM iil%«r#4 i» mmmt #%aingss- ia.. 
. imtrifcloaal statas iof %h« aalaal, W#utral mm. 
#tfe#r t^soid, liaii %©«». foimd tes« ttie moirt vmw±ahXm. lipid 
t^j^ ojaeal;# 1m 1®1S&» wkm&w" s1femii«€ llpiii &&m%mut -mt 
various ti®fi!iaw* M» obm&Tw&d ttis.t -^ hm- pijoapj^ lipi# 
m£ & %i.mmm is alw^s ebai'tofcwtslil# i^ #ipgma, 
rmt "rallying is more 50 p«r »«»% afe®w 
b#l#w tih# av#FftS» w&3mm^ hm l3##£ liwei' 
OG.nt.aimna 2» 1 feo 3.9 e3f p3aospl»lipid © i^st» lOO 
*•02 
-«-eewrs m&liaXj 'im Wm Sm^m £mm. 
im mmma isMl* e^X.sai'fesy  ^ mwm  ^ pwmmmm% Sit • 
metftbl® ©nix bl-004 pla#» «at€ ia 4#g©a®mt^  ^
%!.##»#»», A study by Bloor ^  (XfiSOl ^¥«*S«.fcl#w 
la ito# lipid ison^afc et ttie coj^ ma lut«'ast « orgas wlitels, 
pifcSS## #irou  ^periods of aeti-rity aad -.iaiaon* 
-'Ml-# faefc tfeftt tbe phospholipid #«alb«at 
ttmm te a l«#a®r aartag 
©# ti». Wg«fc« Assoei&t®4 
l®w#r«€. |^ y®xologt««l .isactl^ lty a^st 
M,mm ©f, »»wfei»a3, fat: baA 
Cl03Sb) #fep#2igth#a©d tfais laypolditesls witlst fr« -^ « 
atiidy rf .1%M* ia Sbt« &t Whm*t^  tpmm. 'mm*-
bllleal C0i*dj^  on®  ^thm Isast of all '^ m 
t o t t # t i s  % m m  
pholiptd am# f*»© eholeatei^ ol* . I^a 
eli©l©«tei*ol «s%«r3 wsip® afes^iit im tti« iaactlT® tisstt#.^ 
ti$*S pv^w:0w^9 ISZ'gS 
111 a mmmm iadtcat© * d^geaeratioa or 
1&». ir©sai»kabX© ability oJt liv#r %# astafeata ft 
is^asljanoy Mm- Absolute aiaoimfc ph^mptk'&Xi.pX  ^ 3P@g« *^-
'x&mm tifc  ^ 4©gr©® «af ©f 'imm !»©#». 
s i^mt©d» FIM? iast&ae#,j^  Ohaimoit. fal# m^goelates (1©^ )^ ' 
mttmr &xtmmmx'w& &^m@3tw&tloji8 &&&m3lmsmm tto® %©lsa3, 
%mmM mf livej* phospholipid %m i,mAmp&nd&nt mi' 4i«ta]^  
&£' Infiltration* ^mm^: t;li# 
tm oMang# #ccii:£»s in tofeal pliospaoXipld (Okey Itekalm* 
19S6| Iioisid©®, 19SS)» " jkaotSi®!* SjmM.tXmk mt tMm tm&t 
'&m%- mm pumplmltpldm sm 
mmmmt despite wm mno'rmim.m iiiey@aa« la lipid Is 
f«»d. tatt.tb#' ©f |iS41)» 
th^j t'sitty Mv»» produced 'hmm£ 
©»ti'a#ife«, pmimrnxs^ tli# Itwr fey 
Ibetrmeiiloi^ tda pi*od*i<s« midh cliaiig® la feLa l^toBp3ioll®»idai 
|*iafce»,j^  1S40)»., 'Sij® only e«mtrttdi©feo3p  ^ wt<l®ii#.# 
«tpp«ai*«4 i» «#K  ^ ojf Beesto» -«sd <?0wofk®^# Cl§35j •^ # 
^©ported » Im mefeial w®igtit oJf- l#eitMjx 
present SM tii# ftiai: tls.® p®^e©jatag# mf 
pro tela' £a fk#- 4l.#t ©f. rafcs tmm S to- IS per 
liver d.li'f ©r^ at- ©li^ etmstanc©® Tollow .«los#l^  taos« 
la. |3fe#is^ la»li,^ M -ral-m### 1» «•» 
ported in tti® differaat types of Tatty llir#-^ 0,* Fr@® 
»^p«F»atly is »®t im#i*©*a#4 ia 't^ -
"eli0l«st©i»&l* fatty llf#!? CB«»t at &!»» 1SS4| Ok#j ^  &1« « 
,Fl»aH;y#:. im -m. xt-wmw lay i>-»©l!' 
-@xtra#t,. tii® |f©i»©#iitag# of fr®» «ii©l@st®rol 1# .a#t. 
eiaJbly affeetsd Cl»02!ig#n®ok#F «a  ^ ©owork©^®, 1^41)» 
^wmwrni^g -a* m£ mmtmrm iM. 
#:lrcisistaiie#s 4#e# not f©3.3L®w lltife 
mt a»€ 4i>--
e»a«## i®#®!®' ill @.#:r%a-ia %y^»s. ©f fatty Mv«3r#* ite® 
i* 4A:g#i»v«4 la. tt® 
ilwi* ln43 i^*®aa© is i® gremtay 
Jta . ia  ^ any 
J^r&etioas CBeafe efc al« , 1934 )• outliops .als» 
« -#»11.. feat d©f tailfe:# .^ i«« 
liv@3rs prod.ii0»4 by k%& f'afe ¥@j»iatt«iE- ia. t<3 "^titl 
el3.ol©st©3Pol should Tollow tlie#-# 1B wm mmtrnw" 
mm significant :iaiissg## w»»a jf«iawit.. ia. 
mmmmg, tfc» l»ei*«as® %j. s i^m l^mals«ly & 'te.iji#® la 
i^«l#at@iP<ol..  ^d«rla «ai 11941^1 la Mi® 
*bi©fcia** Jfatty li'T#!* amy te# asstmM to fe# dn© te cliol»gte#3?'6l 
In- tb.# Blood 
jtopsr%€s## -mt 1ii» «laolest03?ol mtmwm Jto. 
plasa* &##i3. 4tg#ms.»0d fey Blsrof (1939) • &r 
mm-wm' total cl^ l#st»rol im tim plaeioa,. $m 
*l.tfc mel4.m as ©sters. 01i0lest«rol mm 
ImpspFtaafc as pli0®pt»#lJlpM. in tfe.# fel##€ .la faifei^  a#!^ . 
poft* MM tii© elMjl«#t»3?ol blood tefee lii# 
B«l.l#ir«€ %m. fe» #C ^#11" 
aislds wkl^ jJai l&t#ii si?#. stmilmble. for msm 'bj" tt# 
-eoaditi^ s hmwm 
p:r©dtm«#A « r#duotioa im cbolesterol In •^ # 
&<& StfliBJ (1934) noted in #©§», 
witfa. ft n-fesF^#, .Jte ##%#*«-
mmm f»t sm '^ is Hirer -^ Imt ^&a' a©a©^p«al## If m 
&t #«%#» to til# 
Mtm&& llpi€ f&laes *»# imAwe^mM. tm &»lf b©i^  ^mlw.,-
wmmmng. €1.^ . a »#a^Moia. 1» l:l^ «x* l,il>M» 
did not &lt#r tfeyt l#w fel#«i€ v l^M®»m Mmw llf>#eai# 
 ^ # ItS-tl;,. «a4 :fi*«*li |ml«« 
 ^ It41) prm&d ©ffectivs ia. 
Isg aotwikl ##n#«iit3?atioas &€ 
Hjpcsllp#mi* ia tk@ blood fess al#© "b##® piP©#ia©«4 
P#i»S»atally 'hf ta|©ctXag :aa pitmltafy ^mtraet la 
iKoaeliia aedt fh0 %m t^ l0o€.. 
plasma fat wsJLmmm .«a «r@3P«g# ©jC S€- ^#3? . ©f ttiss 
laltlal wt-ttita 8 ^oH»s« ll-v^s- als# !*#•-
mm%-%m-^ <art#:ir iii|0©tlon #f plteitta  ^ Sa 
pEta#a :a»i. a, l#®«#r mamim Im mts fS®#t 
#&apbeli3  ^ 1938). Hence, ag.®!!! l©w#iF«<i fel^ it Hp.i4 
fSiM®  ^ a»#.p l^&t®4 wttk 
In .3pats giv"®a. a 41©% .©sstatolE® t ^ «r ©.etate ©te&lft#--
terol, tfe« 1«^©1. #:Jf i>l«#€ #li©lesir®3r©l was #l«ira%«€- %« 
Wmmm •timmm Wm mmwrnS. wmlbm- ma4-. Uc0ull&^p 1S305. A 
t&Mw Mvm» idals rl»# Sa bl©o4 Tat# 1W*« 
Cladliiig iiS't wltii #f Oliaimtl® &i4®irig,, lEt 
x9bbg w1M> a€d«A 2*5 pmw #«sfc t# "|b« €i#% 
foim4 bl©(&4 lipids- v«rl»€ littl# ti^a« m a. 
fh# lipid yp,ia«s &t tb# blaod Is. a 
lia.i"tog flatty liirejp* 4«*#l-€0p#4 %y ^msa 'im 
aBotli®r mts :r©o®i*rli^  m®1;ki«»l.s# m0m»: 4m^m^ml^^' 
hj Oharmoa  ^ (1®40). Ho dirre-r^ sftftg Ua •¥&!»#» £©t« t&© 
two gfottps wmmt^  €#tj@et®d* ' tmmS, mm is 
til® aaoimt ot lbli»d f'at at- anj tl» mp to 3i IwiGtt*# 
tifcB 
mmmm m m^m ^ mmm mmim m.. mmsmm 
fmis oqcwpb la mi" ps^agaaa f^. a©d«rlei:. 
mt al. C3-P30J .mm %m ,. 
^smteut ojt liw#s*# of pr®g!mat mmm. l^eB. £mvQl&pmd p3*Qg«-
»«©y #!.»«&#««. #M aot JClmi mmy 
tions in blood' cliol©sterol, onl^  a slinHt €|^ -
Is #:l#3te SBijB®S.S* 
phjsl&ml. stat« of sli®ep ts pwm^mmy 
dl»e&»0 Is proa# earless the mm mmy hm- wmzz-
•mmS. mw it may b# Its.condl* 
tlon. ##«».. t# 'hmm» .mmm r©lati<m. t# tb© #1* 
itwrnwrnm «1» flSSf 3 p3?^#ti0#€ 
-.67-
liwip# ia mmmwi b/ t@ t&js# 
Jfi^ asd ta.. I'MM mmmrn- &t pr»ga«a«sy .iti##as#* 
that problem *« r-el&ted t© earboliyidi^ a^# 
4«. tfa#  ^ glycoson wmm. witht^ rnm i*r« lAifW t« mmsmt&im 
tti# iBiGar fe&s tmtt %&va. its |»lac«» 
{19^B»4,0) also qI>s®i»*## Tattj iMtfiltimtioa .|a. 
XtrBTB -m£ mmm #&felopiag |>« .^ga«»0y M.mmA&m* Timj •««•• 
pi?©0g#il doubt a*. %m tfei@ less q£ l.t*«-i* wm 
mlgaif lcaii:t Sa. ®f tli# 
ftnlsaals aa  ^#»:% wbieli fey inf©r#m# Mad CittJty 
.l»g w«a"% %®. , aRieo«»sJ'm3..J,y. ®i,# 
JtindJUig toy lfe.«-»# wavumts to^d $m 
• mt&m deTsioplag tox©mi& eontmla®# mm^m fat did tim 
i^ycftm mt pre^aiili was a©% ©-©afhy 
Mad Eob@rt.®oii <1940-41)» Smy a© 
TkM t&««iiilm. p t^tga«tt®y in %fc» "rmfefelt :fef 
(1937) sm^ .ai«# ®f %&««# 
®ii©w#€ wtd&mptm&d fafcty iaflltyatloa 
tio»» Wlmmmm. t&t wrnXumm Mitf *k©l# bl»#d 
to twelve fatal ca»®s ©£ tcixemla m%wm- 'mm% gi^ #&t3.y alt«s*»€ 
tlios®- .«tbtala®4 in. fcealMiy animals. C10S0) 
produn## a )fti##fd©r r©s©iabling spontaneous toxm^a 
pi'^ tgniyacy Ijjr adaialat^ atioct &qii®#Tis ©aterios? pltaltsi^  
til# ^&mm€ «»d. 
immwmt' of ,|j:F©4a©.iag- tmrnmrntm 
to -t&e rabbit was m^X&y^ d hy »t aX* -(X9S8)» 
Eal>¥i,fe» mh$^ w93pm .eE<0fflpletelf «Si 
-eoamlaioBS m.t te.i» aaoL ^di@4« a- .gi?#a:l;© -^ X)e»®iP»t»g ©;f 
e©ieii»F#4 la a»laa3.* tfete is 
fi&afe 
a^y clinical studies tew# oeexi mf 
•im. iimiian beings* However, f@* •#«'fe«13.®4 
%&Ty TlnMMgB mrm avail al>3.@« Bloo4l lipl4i -Im. ^&Xmkp%'S,m. 
iimm %«#» im  ^B©yA (ISSSs)* B» 
tmmd #®»ii0jatratlcai •'fe# lipids ira*»i#-4 g^ a^tly femt 
"^mtm m&m a© si^ if ia •Si® vmitt# mt i®cy 
single lipid. All values tmit 
wrnim within the m© »^l '0a&»% 
lipi^  to- ratie  ^ la "fcli# 
was %©. fe# isi ©elaia f^tia. im 
l;iioa* Mmay wmrkmTM hmr& liotdd m ia 
pF«gpffla<5y* Sliglifcly M#i©r ©liol®sterol valti®# we-r#- ii©t©4 
%y jte€ Kraefe# <1936) bf, 
|1938j^ .« a«diietl0a •'Sjf %ii© liigii &^«l«st03:»<®X ©ouli. 
%# .<a©©«apl,isli«a "by giiriiig, 
is m iminartaat f"aetor is #^ ©®ssiir@ liyp®reli.ol«#t#»ala» 
1^® te# gireap# €>f" worksra di#Ag»« ia# €#tail». 
fem% aupport tM® ^^©3:»«li©l#s'fc®if«iaift. 
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-m* fat 
and eod 
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4 iwork# fs@&a% .^ biatt®ip 
m^kSM&X&nt t© S ^#. of diet 
**• '.f 
ails© •«. f 
1% «&« lnt«F«#:i5iag., a?#* 
.g«#4S.iig tli# cili€»l#s.t®x ol Sa# 4S#t sise# 
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«. .... 
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^a% 'Wm &mmt of t#%:al Jtst 
sm tSi# and isliol#st©»'0l ,tfi. ay# ©f & liw 
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lipids ••&3pm- rm»p&n&%hX» tmw th& 
xs^wmwm# 
. :is*4txts- Boxsfifss oossmt «® sizs » 
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•Alt fllSTO if tlfElS II fXmiM MfS 
Souret <if 
wmriatlm 
0©g2r@ti 
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g^rnkmm #t «.!» tiils fe-aae feotli 
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'tm» Xj t«-fea2. li:jpS€ vmm 
##a% Jf#** -rlfgla aa3 .^ SS#© ;p®^3? ##ii% Jfw %3&® 
i^rgiaSf. as 
I®, MJff#:r®»e# apparently Jji 
of s-faiAl-fti*. mmm 
til®- x&q !*«,% #^©w tfe® mmmm 
iag. ot fcfe# fI 4J.«% t.© irtrsxn. mts is «#» 
-am is t-etal 
;0## 0». 
srltli 
R&ts Y#», .y.g#gguaB.t Rats 
1 .^ #f p.r#gtt«jncy ## 
lip,l#a was mmx,% iav#s'feig«^#4* M#sta 
%i©a ©£ fcotal lipids in I.lir«p# •©!* i^rgia laad 
I"*# h&wa. mm i» tabl© 15 
wmwrn mot«4 whmm total 
pmm^mmt mmA. i^apgia. -sf ttes eontrol gr^ m^# lis. S#ipi€!®i 1 
wmwm 14-|:» 4 M.glaly .^ Jtgat;: 
sltagwR iji. ttt# li¥@i* lipid wmlmmm $m fe.# a»4 irirgla 
|40 w* p#t* i»«s: 
r#*' jf^ als® im bmittem zz sl»©»4 t 
&t wtwmtmm wbm •%&&. #» ;^1 fee- «:il®w m. 
p j^pk #1#:% .lia*® •& 03 
fell# iri^ glia. tmmm ©fa 
jaiJPi^ aatly "kljgfcMt# ,j!©r©@atag# mt 
i4# &• 'miiiiis ^  fom ii tnw m 
AID ¥IHGII Hits • SmilS X 
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ocaE^a3:*e4 
Bom*m §f 
variation 
Degrees Sua 
sqmre 
Wsm $quekm f 
Stetaboek f 
rats 
Iteias wl feln 
groupi IS' 47.00 3.13 
Between gttsf 
m@&iu S*ES • 8*23 
fotal m 55.23 
Fork i 
rata 
Iteai witMa 
th$ groups if' 
gt^ 
i 1276»il 1S76.51 
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iitil gi mm^m 
a,». & f@re«atag# ©f tli« 417' weiglit «f llift 
mkd -wm Im t»e3*#a#:#4 %u. t&# 
g»iFli «ai»ga., ttiat pregliasmy 4#f:ialt©iy 
im f*t m@taW3.taa. hj r#©€iiig Ifc® 
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V greMOiattt Rafcs l^ r^k &&%;!!• 
®i,« a^#i?sg® ©«a##atr-att#» Ii^ l..€ Sa .©f 
feliffl .ft3*#gamafc mmsmmxm was Is 
llfeys- Gt til# jrr#gsamt a»liiial« r«&2*©4 &» y©i»te<» 
#omfcaljaiBg #i»t* sKp#i*im#afcsl data psrtalfiSJig fee 
vldti&l £»«.%« is VIII to XI. (Appea^Sx).*-
*@iya .1^# p#re«atAg#.s of %©%»!, l%l.-d mn ^m-
®# dfff .1Liv«2r w«tglit .aa# f#p »©aat»: ia 
gFrn-rM feafitl® *r« im. %mMlm XS* irmlm#® 
eat#- Mmt ia. porlc-»roi. :giPOttp- .®f 1., tik© 
-fctiKESislti &n4»*ls WAS sl.@a3^S0saaSty 
dlff&rmmt tutrn. that xm tJi« M)* . Im 
S«ri®g 11.* awi^ sg!® valm# f®?' tli.® giPomp ©f im-fcs 
was Mgfe®r tfeas. for fefe.® liou-tojci# ga?#«p whrnu 
%& ^mm MO gm* i*at* :&»*©w'@r» I^s €l^ f #-F®iaii«i #44 pi*ev» 
fc© be. sig]airs©a»%« Hea«#, is m i*sal dj.fr©.r^ 0»©.#. In. 
Wm •%tiaat..iti.©»- mi fat itt tfe© l.lv©:z»s ©f «»€ 
Im ea l^i tsm 'xm»^'tom.^.m- -reai?®.^  on 1^« 
r&tio.a ba.4 a 11*#  ^ t&t i«©i»@ -tlian 
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Pork I rats 
Ils«as wlttiiii 
the groups 
fottl. 
il. 
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m*m 
1495.70 
GO. 75 
iiSti© 
.i«fS 
St©©nbock V 
«ad noa-ioxit 
Fork I Fats 
IteiTis within 
the groups 
.gi oup 
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7J6 « 
1SS1.05 
2617*43 
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51,23^^ 
S't##sfe#ffe f 
asd al.1 
fmk 1 m%B 
Ittas wit^ia 
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mmM 1 
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.3.gii#s® • 
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4206*55 
4i#tt 
2009,05 
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•%&mx SS*0 prnw m&mmf 11* mmm jm«. 1S*S p#r ©«iat,. 
(S®# IS «id 16 .f#i* awaiysis ©f Fari^ ©##}* 
iipM r®lat#€ %# 100 
til# sam# 4tf£#rQn€fe@ tii# .m# «a£p-#i»l»gfa%ai 
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w#.f» -aa4 #ettpa^#€ -^ e® ..M©!'# wI-Mi tfe# 
.grpap-* Si# ttff#r#a#@-s %etw#«fi t^ «. mwmr&&$m im?- 'tti# 
.Jja. ®a@te. significant, W tm S©i*l@s X 
"fe®lag a»a, .i» il* 77*59 IS ma M)» 
tto#. r@ed.lng .ef ^»]?k I; 41#t ^mmmm * »»k#€ Is# 
©i*4&a.s# Ib. lipid Im ll^ t® llT#r# 4#*«3.#pai«at s&f 
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iad aoa^toxi# 
Pork I rats 
Items within 
tJa© groups 
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1%®^  
•All 
STij&^ r^v 
jro 
.8. im©^ S 
II ffliisE m m mi iisi 
m mmm ssnsm am snusjo sovisi ao aaoiaa smm&f •« aws 
mt ms* •&# of 
It -t,# appropriat# at tliis pojjat t©- tk# dat» 
h#r#.|ji .rep^ei^ ted, witJi #mta ©n typical livw® .f8f«:©r€#4. 
•tm. tfe® 3.1;*#  ^
•apprmlaal elj 5 »» fat .lisits tii® ©i* a. 
i*a% ssa «. «im#€ gmta tli# f atty lS*®3r pi?#<* 
tee,## by Jfe©dl.iig m. fat i.i,#t lia» €#•1'. tl«#  ^TOI*® 
tl«a tto# .eb®»faPoi llir#af |.B«gt » i§S4j« ItiM® ll'r#il»« 
.ia tM« .iiw®stigati#il 0oatai»»€ 
.iamt»iy te® :»e»p».l content of f'at*. It t^ at 
• tfa# fattin#,#:# olT produced fey %Mm Wmwk. % 
#l#t M .»,©& X##s tiiMi tamt tjpleal fmttf 
#e#©;j'tte#€ to laast fe# 
ic«pt to .»!»€; tiia' ^Fork % .fatty 11^#IP  ^ .#«'r#lop#ii & 
#i#t e t^.ifclaaiiig. only 1# s -^#nt' ®3t fmt €i#t-
m«#.4 Isy S@st 40 .eent @f fat* 
.gg#gn«mtt Rata E#ja#ivSj^  1^© Sus?p3.#m0at©d.  ^
M#t * .S#yt#y x 
m. ,0efmvk^ mt f^ malsa- wli###. 
^^s«l p&rfc lia€ iafttta with "warlaats- typ#» ef" 
,iimppl«a#B:t-s w#!*# #fe%aia«d f«r mrn^rnimm «atp«kir:i* 
»@atal 4s%a t3i© siippis»#ot a€4«'d t«* d4.«i ai»« 
jfamiti,  ^tatel# XVI (App«»dix), Mam .-€#» 
tt _ fe 
g«i?41*@d ili«tii- t# wliteli llp©#al© %&« liwi* ' 
a. Obtained Troa Ell Lilly Oo*, 
b» I#illj Ll¥©r Eiitraot, no# 343. 
rats reeelviag.. thb- .l,actoflaV:i.a 1a»# S# gsi^ m 
mt t® wmwm z 4i»t* Ri«r pmpu 
m&b sm%»tiitut-®,4 "tit® "is»l®A autoelaved p©rl: sm #as#-
•mmm: w^m&m fmw llpl# 
xi.w-mx*m ©I" tb-ls. .-0pmmp mp» . 1b taTsl# 3.3* I.t- amy 
Is® «t¥®rmg« ^em^X'by &£ l$.wmw la 
gs»©m|t i^ celviiig a t 4i#t wmm 'iiswiir 
•^ an 1&a:ili- 'Sm tit# hmnrnX- |>opk»»fed groups, 
a#. fey "tto® W ts»fe were signiricaiit (Tabl#- IS) 
smppl@»E^%» «€4®4 %m ill© 'fmwU 2. %o "tiair# 
-m. llpotreple fat &m m M,,^ ©3P-
ttosffl.' "'Ife© »#rag# tlii® g^ '&mp -^ f 
slsk «aimal» was. X»6 tl»ea M,gi»3P tfeaa £#^ ^#. o©nti*oX 
gf*#ap <58*5 .w^B i*esp#@feS.:¥«lf J*. 
ii&tsL pr@a«xit#d 
Ifa-m p#:2»ta,iaiag t# tb® mt s.msxvt4sxstx. 
.TO^pl#»a%s mwrn. mmwm.$m&d (Tabl.® o^®i* ta*.-
. »ay fe® iiot#4* Api^ t'^ Etaateiy mt 
•felt® -fcto.# '&«.€ Xtwrn  ^ fat- w-aMmM' wllfeia .libt© 
ijmfe ifefc* -jp^st k#,d. tfe« .nam® « \^mt #-?. 
Sm tfa:«.l2» ltv#!r# :it» -toaA m§Am && t^e© teaai, p@.^ k 41..©%*, 
«f til# ®:tx. .r»%® Irflily ttiw.mw- i».» .34®,^  
al.i iHit «s» :i#4@w«.d ItTOi? fst •r&l.m#s 
i:j o®# -f-iairt# .la a froap « 
fliU 18» MAL13IS Of fAHIMCi OF fOfAI. LIPIDS^  
II MTOs OP fwmMAm Mfs - nmxm t 
Groups 
eoaparei. 
• Soure® af 
variation 
0@gr#ta 
of fre«ci®» 
Sum ot W&m 
squart 
f 
Pork I turn wimiM 
mm supplementti tlie groups , if • 2472.31 
diet and 
toxic Pork I 
1169. S-/ 1169,64 rats I' 
m $mi^m is,w*® 
Pork I 
0uppl®aeELtt4 
diet and 
non-toxic 
Fork I rats 
Items witMn 
the groups 
§mm$ 
Asians 
m 
% 
Si 
2717,91 
Z2i%m 
501,47 
6.87* 
m pmmrn&m ^ ^  ^ ^ uxm*. 
ImA. a. Sm %d fate* ^#11#. tfe# 
to3cJle. condi1;i,.@m  ^ ©aa wlfeemt %Um d®*r©lop<« 
mmm^ &t m jfatty to f && smr&^m 
•mm amy Is liv®r w^^rm: 
til# f &'t 3..tif#i»m mlth. on© 
#iiiy b® ftlfe© f ..IS iset '1 .^ 
^asi.# ieaw# p»ga«s©y 
GOMGEimAJriOH OF tif is FHACTIOHS IS 
OP f]®a« i4®s i» ssa:im xi 
^got&E F&trfer -A#i-i.# jyasi. MmmtwA ..g&fc 
te- tto# ©f thm .ai^ .-.eeasttiaiil.. 
gl»0«ps wmtm toy tk# 8#  ^
vsl^ mas C#F t^ %al.. &mxam ema .fat CA c&leuls.t.«€, 
walm#! ar# glv«m. Is t&ble IS* *3tf' tii© data 
sii©»» 4? p#jp ©©mi ©f -feataX aei# ia 
%:3Poi. 3.i-^ ®ys wa# »mferal f*t. -mm i© 8S «#«i% Sm 
Ha# #f %%# g3r#«f>* 
-iiatm %<0- tii® jpat;%y ».al.4. • 
w«?r» -mwrnxw-^^^ emnm-mwm**. 
Ijig 4atft indie at#' .*a @f ia 
e#apcia«% irlH m&t ©ally ©^ .^1.#%# hm% wm- mmm% 
-101-
itmm 19. aviuiaae goncehthatioh of imm&m wm 
amd totma fatty acids ih hvrm 
tat • 
ia Arj 
iiTOr 
S#ti.ts?al fat 
• per 100 gia» 
gr&vM tsk% 
Sotal fat-ty 
aol4 to 
dry 11"? ©r 
I'otal fmtty 
a«id p^t 
100 gm. 
gravid rat 
w 
p©r ©©ml# m* • 
57,0 
p«r se®mt 
is^ a 
Fork I 
Soxi'-lscial.© tsi,s .ia€,.s 
to^xn- se.e 2^3*0 205. € 
mimm i»a.fe3?ftl jTat; mu^u 
m t# %li© fatty mt&. &«.etl©ait vmitt## 
will la m. siaiiai* 
tin® »@aty&X fat ftgw# is  ^ m «alcul..itt#€.. mlm#|: -&»€ tfaS -^dif 
€a:M i^pe %#%«!. fmttf -acids for 
-fmt# 
El® quantities «f te-tai .f-atty m.qxdm $m livers. 
# f  i sa t  wmitm txmmt.  
Cyabl6 20 )• 'Sit 17*1 p-«  ^ was Mgfely 
©f «4« ir#l»tS^® total 
m&tmm pwmsmnt 1». ismmwrn -©f tte# 
wm,^ 4#ir»l#p.®€-. tsfsssaim «a€ ISteo.®# w#3^# ®ia.#-al-tfck|r^ '® 
w»g m#t stsnlfieant |;S#*S g0*g p#x»- ar®-s^##ttir@lyj* 
ttt@ dsta again mUmi tlmt th«  ^ l^ ork 1 
!«.» d®#tait#ly nams##  ^s©#siaal-atl,.i^  Hpi€# sm 
tt# liirer mt tJa® pregsaiafe «-t wkiiila i®, a@% lay 
jp3?®^aacy 4i«#a©«*. fbl# t:&% i,® lA2*g#ly mt 
'?»!«## tmt- Ms« #<" 
total Tatty acids to tii© ll:¥#i» rats m- fey 
lair@.@tigst®» mm m&mpX%m4 ia tmfel# Wm mmmrnl v&la-#s# 
S€ ®g* Jfat »aji xi2 tetisl .fmtty 
,r#p®jrt«€ Lo lis Idas fit 38) «,r» fc#l#w -ralM## .#%-
i»- Mi0 emt^ l anlaalS' iStiji -stmdy.,:. , Sf 
a««teal fat ioid. lis ag* total fmtty a&id, Ij©l.sld#.s« 
fmm i§. ..mmbxs of vmzmm of wtax^ fatti acwb^ 
II LivBRs m fsmmt mts 
§3?©Uf » 
compared 
B«gl»e®s 
of freedras 
Siaa of 
tqimp^s • 
M0iii 
square 
f 
^oxic and 
non*toxie 
foris I pats 
Items within 
• tl» gr0Upi 
gmm§ 
m%ms  ^
fttil 
i# 
i-
$§ 
10g0.3i 
S,92 
,16i§#.iS 
4t*si , 
0.92 
Steeabook f 
and iioa*toxic 
Pork I rats 
groups 
Bstwesa g»mf 
mmB 
•if • 
1 
658,50 
2117.87 
2776.37 
m*m 
2117.87 
36.83 
St«#aboes^ f 
and all 
iork I, mU 
It#a» wiitito 
tb^ groups 
steaz^ 
ftld. -
m 
% 
41 
1045.99 
miMB 
26»i§ 
7§»:#t 
108.86"® 
2U VARIATIOKS II GOHGEMTEAyiOI OF KEUTRAL Mf AMD fOfASi 
fatti aom IS Lira AS HBPOHfSD II THE LITBRAfORS 
Difl leutBal tM% Total fa btj acids 
Loizidis 1S5S silxed diet 
100 pit-
mt 
M 
pm' peT 100 gS* 
r&t 
112 mg* 
ftr mn%  ^
Best, Chamon, 
Hidout 
isii . arain diet 
ligli fat ditt 
Elg^ fat ^  thollm 
B% Qholmt^mX dist 
Cholesterol + eholiJii 
•«i^ 
•m 
-m 
0.40 
IS. 76 
1.09 
9.50 
1.51 
''itfli' 
•W • 
2*76 
is.ii 
IS, #5 
4#» 
C^l©8t&i»oi-low di©t 
1^' choXmt^ml di®t 4f j0  -#>' 
#* 
•m 
4t..i 
IBS 
S#«itoa 
Qt ftjlii' 
1935 I»ow prnteing Mgh fat 
ligli protein^ Ta 
•1* 
b 
32.75 
4» 23 
#• 
••im 
^haimon 
et al»; 
1940 Goatrol diet 
Cystiw dl#t 
Utthloaia® dift 
m 
m 
iM' 1*17 pi, 
lilt 7S 
O»S0 gffi. 
21.70 
gf.ta 
lStl4 
i&tin and IMll doatroi diet 
iiotla diet 
lipdcaics ^tt. 
•m-
•* 
m-
m 
15.6 
3.7 
t 
H 
cent mo Is I Hirer wtig^l# 
l3-» Si» rats im this itudy w#r@ p»giaaat» 
4»-
la "giat -tlirg'jDEi aaijsal,#.» 
•1^ : <im3.y #» pr®^«at rat® t» tli# 
wmm »ad» 'fey QKmy  ^»S» (1958)» • Cpiax# 2*4 
ti»# .&# f&ttf ael# im •^ ©.llw.®'* tife# 3?a.;tjs 
.r#©#S.ving .©holes Mm% mm th#y Ai-t .im t|w& ©i(®atr#l 
M*©»* t© sm&wmmm mm 
llwi? 1JL|514 fipactl«m lii tli» pork-.f©fi ratji im 
fKe«#^a€ , 
Is m vmjtj  great- Sm total fatty -acMs 
la -fatty li\rs2»s ^^dueed iiy -©-^«-r -ia 
staJteiatls-, #•» 4». t ibl*®# »i?#- "tota m#r«i t^©%-al, .fatty a#.l€s 
tor tli« t&ttj i.tv» .ts€m$#4 ^fey MS,g& fat 
fetoas: a@»al 
c.b##ft. @t &1«» 1054), -«Bil 4.3 times wmv'® f©r *'m0'fe4at" 
fatfef liwr C#«iJ3. -as# 
"g1faB#.g§feo-ll.i>l.dii 4wlwww'i)»ww»»>wwfl>iw*i*'wiiwpip»>n'w»  ^ it 
:Si# ftkii*4 li|iM .is%tt41#€ mmm plia-spli#-. 
lipid 0mup^- M»«a w^m»m f&t* tli#^ o€ f»0** 
tiau- im- tl^ - llvmm -of gs.*®» jjo. 
IJSa m,. AVEBAGE CONCENTRATION m 
fHeafHOLIPIDS XH LI?EH 
.le. ©f- Pho epliol ip id 
in 43  ^ liv@r 
Fii©itpltolipid 
p©i* 100 gm, 
gravid i»«t-
prnt" aet&t M* 
14 • ?. 6t sa..t 
.,P©Fk I 
. So.a*-t;exi:«i is S*l» fS»;^  
fexi# IS -f*«a •.- f4*# 
^Aiotalysis vmwtbmmm ^ tfh® 
mm %hm fe&sls &£ liver weigkt that# 
»@ %*© *#r# tii© 
wll^ ln gipemps tlb&s# betw©-#» 
gi^ upii eS|* teamiaatton ©f tti« Indlvldmttl iafca 
allows a irl4® vala®# (.fabl,®# xz XXH,, 
Appe»<ilxl> ^$mmm "few mmwm «&#, tmmma, 
til# mt&mm m» t® variafciom 
#a«,t© fflfctaag®.#. d#ir«l.opiag iwaptog ©r 
.Ba tafel® wx%. (SEiS^E'l m?«- .g^@iip®A 
t® %fe« ftt tl»# ta5.«% telJ.#. l.i'rdF was .S©we-ir.© ,^. 
©f tlM- <lata m©% m&rn mMj mmTwm-lmMlmm hetwrnmn 
tiim tia# <©f Ma€ Ife® ptoii^ liolipld mla#.* 
It is th&t wJ,4# f-atrlsbiliti®® .aw t© fe# 
.^®.©%ea Aa lipi# s.»mlysl# lii©#^to0l.ip.|,4 i» 
tmm m.. mmmm of of m liim 
m fwmmt mm 
Oroups 
comparei 
Sourc© of 
variation 
I^grees 
of fr®0doa 
01^  of l@aa f 
foxic m& 
noil*-toxic 
Pork I rati 
Items within 
tha groups 
- MtftS® 
Total 
m 
'I 
'is-
116*35 
i2oa® 
€»SS' 
S-.81 
St®©nbock V 
and non-toxle 
Pork I rats 
It«as within 
%hm gmnpM 
fttml 
ti 
1. 
m 
it,§i 
i#f© 
91. 3S 
itSS 
m^m^mk f 
fmk X W9M. 
Items withiti 
the groups 
i»mp 
m 
t 
m , 
'im^m • 
a»ss 
a, a# %M to 'iwf 
e.on:S:fcaat «»f my lipid mt T«pyl»  ^
mmrm immk SO pmj* ©^at tto® average 
Itiaife). ...la til© «ad ia tis® p©,i»k«f#d «almals 
tbafe w#x*# T&lii#® f&ll witfato m .raiig# ©f' 
 ^ «^r mm&t &Mmm mr 'hmtmw  ^ m «^irag# »bil« Si# ll#ld MM 
tfe® til® rat#' marled ©*«r a. #0 ^#i» ##ittt 
rang®# u&mmrmrf ijt jTlgtii*® 1» 
»# laela4#4 la a €S p®  ^ ©©at rsag#« *M#ip .a?ai:^ @-
la til# .pii^ apl ollpitt ©©aeeatf rntliHis 3a©ti«.4 in. the rmts 
be liiAteativ© ®f #©m# ttatmyfeftae# to %fa« &t tum 
abev» -mimljmmb'"mms^ . mmsm mm thm vxt: 
pJi:©ai>li#li|>14s im -ib# itoy l.tv#*-* Bvaluatloa mt tfe# 
€ata *fe@s %li# th« . 1#. ia ©f 
1,015 ifemlte %© a ,lii%:#rpr©tatl-oto* It 
ma® tms^  tfeafe th@ of ph©m^eltp%m 
%fe® ItO -ra-t $M tUm p«ja?te^ C#€ gwmupm wmm 
^aoE Am «#ats^X, t© 
tfei# waiii4 .|ji4ie:»t# tttmt l..s a IJI 
&£ p'hmw^pbml%p%m. im, t&» livai*# mt tte# gf©mp®« 
4t f.irst^  it- was tis«*igli% tbat I^s Jtlacllag 
pX^SL|ii#€ #tt til# «»i*ag» feo#y w#-;iglits )&JP tfe® t*a 
gfcsap## a#w«ir#-r.,. it w«s fcawid .©*»» tli#-
w«l:gji,t» ©f ftfct© ©oatr©3. ^s,%8 wi?« tfei.«n ttos# ©r 
msipmmlmmntskl. aaimals^ .*. C^&ble if) lit® albsolmt;# Qtiaaatlty* ®3P 
-108-. 
phmmpb.m'XtptS. i» tii© .©£ 1^# p«i»l: Trntm was 
aigtai»ll,y -Jtak .aaiwi,lg* 1&» Als» 
@r«p-a»@y -©&»»#% urn 
lijisults ofe%&iJtt#A »&.«» jpl*#»:ptiollpid is #sl:eal,«t#A 
:<», #1  ^ a..l.v@^r w«igtit mr« mere Sm lla,® laa# €Ata r#«-
po-]pt«4 tfeaa ^®y eii*# wb®a 
:©a.^ « h&mlm: mt tfct 3.00 «'ib» am mppm&ipb 
til© ia til# ife© ,l3a 
p&©«pli0l.lfkia. "wai»@s imm l>##a »#%#€ w&r3^ mi.m ir©:2*k»:r» 
wlmm tfe-® e»» b«#oa©ra iChMxmmm ®t ml,, X®S |^ ©k@y 
aa4 X0l£«lA:#-
:& 'ptmmmwm #%©rag# to i±m 
.was obtalii#€ aa am2.y#ls- ©f 
^r## aa<i cliol.#s.t«r©l fya f^eloa# |)ar#s®Mfe «»4  ^#al.ei3,* 
-tlk# chol#.«t#x*»3. mm%»w Ito' 
of ,jPt*®©. wmm foi? tto©-
•%©iaX.  ^ #r ««t#r 
.€&%», Im ttiirajr *te» w#i*© eal* 
Me«a wl.»#s tlwt 0li#3.#st©x^X f'rae%iom» aa?# 
,g.iw«a 5m tabX# S4» ,1ft ©f pork-f tb,# 
til# to:%»X ferns## ©a Ai?y X.lv#i* 
w#i^ t w@rm hl^ sr ttim» tM&t i». iii® «#a%:r#X 
trmm: «b#X®st®roX vain## wmwm x-&mm Xt Xs t.M« 
TABLE 24. AVBRAGE COICSimflOII OF CHOLSSTiffiOL PBACTIOHS II LIVFt 
fi4#t • ?©"fes3. 
ia 
limr 
fotal 
eliolts* 
terol 
i pQT 100 
gFtTid rtt 
Fl?«« 
cliol^ s-
l©r-ol 
r ia drj 
limv • 
Pl*«® 
eliolts-
ttrol 
per 100 
gravia put 
Istw 
eholes-
terol 
r in dp J 
liver 
Ester 
eholes-
t®rol 
per 100 gai, 
gmvld rut 
mr mnt $er eent HI* per e®at A* 
f §,Si $4m t»f§ 5.34 %m. urn 
f ©1% t 
%n 0.6S 0#S6 a»8f 
s,sa 0.60 0»30 :saf 
f Q^ f l: I •¥ li 
M#:S4 0.71 m 14.10 * 
%m mk%m» tlmls tmkmmm teie 
3^«: algaif ©r tim ot tto© 
#.m  ^ tke <5li0i,i@«'b©rol Jfraetl«»  ^ im. wm 
mm^ma SB.4 groups wm t©st©4». 
mmm %«>%»##» ©b®l®st«rol values, l»# 
tte decreft## ia 
#»« As tli» lit#-r ^ mm, ^ # ^ntlr# • 
£m& &mmp «s wi.^  thm .ii«afcr©i. .sixi»l.s wwm. 
bt&ixti.cma,% ^SSl* -feis- *iE# m 
a 4is%«,rbaa»® im t# 
Iiicra«#4 quaatltle# i$£ ©st@r 1» m 
'mm0m» &m a#s:o#-iat®d wltli m* wliil# 
.|'i»i9« chol#st©rol is C0nmX&m^ && .aa.' Integral  ^
mmTsmX tissue (Bloor, 192Sto* lS55b)» ®Mi--
fittAing Iwteat .-ti^  -of jl® %hm 
llwr £a% 0f tli® gravid p<s2*k-i'®4' 3?«t .1# ,»#feo#d irliil© ^b*fe 
1® .i# 
damag®, 
dlff©r©»<i#« w»i»# s®.t@iS. te til© 
mt tb# toxic Gi-'d non-to i^© groupii. tim 
mt lii# 
-4#^# not accoB^mf pF«gam#:y 
tmm it. 4iAmis of imimoE of quMfifiss o? wm cholssmoIi^  
II LOTis Of pisjiiif mm 
groups 
poapaf^d 
Degrees 
l>f Jtreeies 
Sum of 
#%uarei 
u&m 
square 
w 
foxie and 
aoa^tsxie 
F©]fk 1 F&tS 
Itaas within 
til© groups 
'imi. • 
g# 
I 
• iS 
©,4f 
0,01 
0.50 
o»cii 
0»O1 
at##iibo0k ? 
and aoa^toxii 
fork I rats 
Itsmt witMa 
til® groupa 
©mm? 
i 
•iS 
§,'4i 
0.02 
0*01 
#»oi 
t»t§ 
SttsabQtk f 
mi mli 
Po3?k I rati 
i-|« within 
$rcju|iji m 
i 
4i 
©••Sf 
0.03 
o.» 
0»01 
0»'08 
i»s© 
*8 
• i> 
1 
8 
s 
# 
0 p 
# w 
m m 
 ^ to # . o 
» •• © o 
to 
o m 
• * 
o o 
• ^ 't*-O .'S  ^
_? • '•» O & 
m 
•u p 0 A 
_ ej 
1 a p o» 03 es 
® (O «l 
® €> m 0: * • © O 15 
r4 tO O iri  ^  ^
» '• m i-« O «-{ 
s g s; 
4 <5 4 
i tf 
m & 0 & 9  ^S v» 
m%4 A q 
SS  ^ ^ 04 •©t •#• 
o o 
•rJ 0 +S 
o ®i 
Is CO i> 
& 
o  ^
 ^§». m fji 0  ^
 ^i i 
« w H 
m . PS m 
 ^ '^ - -w 4  ^
® # © M ># « g •#<• 
|S S 
•*df  ^m # M ft •© 
« « ® « #"4 i  » g  . «  © ® 43 SJ 4» 
+5  ^ O © # 
w f^  S #• 
r! S" a 1 
m. ft' 
wm. m 
HI g 
i® IS ^  © ® -!» # «» 4» ^  ® « # M 4» ® :« m 
G
ro
up
s 
0o
fif
iip
@
d 
m 4  ^
xf t> «$ J3*rl u S5 N O HI O 4> 
l¥ h  ^ u O # o &< »4 
'O 
•4 5»- H « O +» 
m -t^  i& 0 » $  ^
o a 
•S 
« fit _ 
« f S 4  4> S3 O 03 S3 
> A 
» fti 
1 '^ & m 
® 
-P fl o ISQ « JX| 
t § 
ik 
m 
% 
m 
t 
g 
a 
I 
9 
5 
fe*#is ©:f fe®. .qpaatlty -mt jp®a?' -
1#0 -^ «.. grwM wm%:0 i.ndlca.%m4.^ um tren^ b • m&^®& whmm. 
%i.mm wm:m' aa€® ©a i^t#:i# mt 4wy ltv»r wsigiat* #»*• 
ii«pt3.#a WW Jji Wm twme ©hole-stsr l^ fi»a^%ispa wMsf® taa# €ata 
miimwmA mm imere^ as#,.: Vmrnrnvrnw^  Wm aaeimta tmm 
immm XI to Elil sm Jt^ maJlx) fa3?i@4: 
.jto #iEMf waj!' mm MM. Wm p®r#eii%«g«s 
tia«#€ ©m Xi^ mw weight* 2ho maismlm wm^ 
tfepg .^ til#: f&t;# (!Pafel« :1S| «e@#«»fesi f®!* 
fhm ^mmw" i^»#® wmlmmm- ft# 
rat S» 
4  s o a f - « a f  t ; ! ® ' .  I m ^  • ^ ®  
values li#^#|jB, wttU wmlnmm t»mm tto®-
^®la©«M made. la t© $m timm: 
iii- liv©j»g, ©I' tli« i*ats, m. :0Hg3i% iaigy®*®#-
im' il*i® 1# is ma "Mgk 
fat di©^*' feyp## ©f jffttty mts ip#mr®4 m 
th.@ W&wU 1. 41#% S#S- tim®# *# .^ ©h. 
smA. 3l.».t- tiJiS'S ftn -jgrnftfe total ch,ol6-#%.#.r#l aa 41€ tfe# mmntwm% 
-aaSmfti#* IBi®®# lii tum fi*acti®as f&irljr 
t® tiiie l:o#i»»a,»#® in fey B»#.t ri* 
Ija 1.914 IfAtel© Sf|» Iii coaditl<» #ssi© .^lb#4 
tn ^ttu®. pTmMm&% app3P#»efe#.® ffe# 
tm%' diet* tjpe et .fattf l,iv0:r tlaaia. mw^ .Ib. ti*® 
tmim 27,. is^m&sss ii lives 0E0i»iiat«ii 
mwQMT'm m •THE. 
l,2Mr«stlQatoi» Bat© plmt- Iner-eas© 
o"r©i» »02'%ml 
©JT ehol®s-» 
t®ro3. aster 
3Qc»i*#a:s® 
over norraal 
of total 
eh.olast©3^&l 
Si si» Hlgh 4»4. ttM* tlMsSS 
Cholesterol im « 12.0 * 
i»a® m ••« m * 
MeHoas^  
mmb Biotia b * 
fatfy ia# -^aae Is tum ©f 
sfcaroi pwmmmit $M #.f great ,1s l^ is 4t wa# 
Toimd. aia# ^m -a4dltl©a mt .®a# ;p»i» m£ 
te f^ ic I #let w&tmmm Wm eta&l#»t»F#l .#s-te.i?'» tm m 
figmr® iOS tiae:# tfe#. #®at»3. 
loaine 
iodlQ# of ia. XiMmw 
imMmmMmm 1# #xt®st fciie rat- d#posit#€ i« -03?g&a i# 
sstai*.afc#4 0:i» 'Ih# :p s^pli0lipiji. fmtty aai. 
Ml# ael€ ifflsbe-jes .,jrafe,» 
olmi*a©t«i?lstl© 0t Mm Itwmwm. &t fc#«t .gapemp® 
.s«Msrim#€ Mm %&¥!• BB,,: .S.adlvl,4a®J. A^fca.. %«l.:iig mhmm im 
tatel#® XflXI XIX :t». t;l» Agp^ adlx* ®i0 p^mpholi,^ t€ 
fABLE m*. mptm mmwm m hmm mmm. 
smrn mx^  Fliospiiolipid 
fatty acid 
I.H, 
to 
solubl® .fatty 
mmm 
Steem^«M f m im im 
w &s^  z 
s 153 • MS 
»r 1S2 "1^4 
%m tfe@ satmmMon. ©# 
frhtospM©lii»i<ia wlii:;i® #©3,mfele 
i^mmrn -m. $jaam  ^ @tf satepa.ti©a. mt wm- w&wkmix 
SRd t&fe ia» m^he» mt MmtmwmijmMtmis 
Is limifc#€ feee&ms# It was fouud tite# |.©dim» 
iiiaiab«:ap# ®r wm astofel# fatiy mttmw 
1xw0w ms at.©f*«# mim val»#s mh'*-
taija## cw&m''Misai; l3«#a l.mg#r tteam sl»: 
meaMis mm mmt_ ipeportaA* 
©f %ls,# m£ tti# 11^#;^  
lipMs •&£' wm- ©estr©!,.. mmsmmlm m&w>m 4ss'^  
t&wexit iwmk %h.&m0 &t t1bi» timmt %hm #3 -^
tmnt t# irlkl®ti fafefey a#i<iS' mt ^Sjt tk® 
•ai»# qt sa»mfcm»at#4. m&m tmt uimmgrn^ . 
I 
<0 
r-i 
H i 
m ft :r4' 
•iN 
43 h 0 
#4 
q 03 
O H 
H O i* imff t_.* *«i n 
OK 
o m > 5;s3 w 
1  ^M r.-* 
•STt $* ¥k 
%4 & 
ft 
••11 
49 
%4 
 ^ 1*4 
%4 # % 
fe 
I 
I 
•& 
1 9 
•d 
H 
O 
*4 4? 
!i3 
<H 
•P 
4 '^ m 
4  ^SS 
?! 
•m 
# 
§ 
« Q 
«r  ^49 
O 
H 
# # 
i * 
i 
m. • # 
»• <g-' 
o 
£3 O 
•'ii 
i 
®l .# 
4 , b: 
g 
Hi £d 
Q 43 
f 
JLS 
•f 
t 
13 # #4 
 ^ «;4 
-d 
43 
d 
fiji ipl 
•l^  
« 
® "P 
f k ® 
M 
ta 
IS 
Ik 
P 
© 
•4  ^# 
l4' 
*0( 
•h 
i 
# .  •  •  
,fe (S 
%4 *0 
•«• d # M 
.0 S3 
« 45 
# ^ O 
I fe 
f 
•|| 
« 
••y-
49  ^
il 
%»• •&• 
H > 
l( 
i 
•f*i IS p 
4  ^
s» 
f». 
<4'^  
•4 '^ 
&" 
#• 
• ^ 
m 
Oi 
w 
0} 
-P 
fS 
«> CS 
it 
# h 
it # 
m u 
m 
m 
m 
••IS' 
Q-
t 
fl' 
l« 
••«|j 
j|jgt 
"i& 4? 
I# ® 
•N. 
«£| 43 
43 
•H tj 
i.A f^ ' 
u 
o 
i:^  
> 
,# # # 
mmi 
,»7ff 
'BS OOX '% "I 
JO itjSt®* »n»a J»| •* 
e8*o- ff*0 m% if*© m • 
t9*0 Si *15 c^*o 
96*0 f8'0 ii*8 t8*0 ft U'0 • mm 
^ t*$ f'^ 9 e's l*9l, t*s 
q*9z f*q l^ §*m if 
1*3!: 3*tSI 0*^6 s*« gp^OB 
xv%m 
, .SI mi. • 211 '*SS ' 
t' •' 
i' lii 
I m i^ I 4 
aiTO iwiffiBi «? iHiaiA ® msan 
m. mmru mm m KoratsasjSHOs $mm 'es aiara 
o 
SI* # 
H 
m 
€t 
3 
H 
B* 
0 p. 
I? 0 
#-
H 
#, 
# 
@r e¥ 0 |w 
0 
H 
• !?• 
0 » 
t P 
ES? 
Cf 
O 
H 
# 
«t 
'15 
p. ® 
 ^ l| 
et 
» 
i 
w 
P ft-m 
ct # 
*1 
0 
o 
SI 
ct 
O 
tj # 
O 
*i •# tfy # 
» 
la 
et 
cf 0 
A-
$ i 1 
w 
» ^ ?S ! # 
«» 
ct If 1 r 
w 
1 s 
1 w 
1 h.' 
•» 1 m 
f? c p» 
o 
i r  ^i 
«;3c»s^  
I. s L„J r* wv fO 
H •« 
w 
•3 
ft ^ 
•ft 
w. 
H 
"Q 
H* 
I 
*1 
"W 
» 
@ 
e» 
o 
w © 
*•5 
# 
O 
© 
» 
ts 
& 0 
o 
•  %•  
• 
H 
4 
H* 
H H* 
1-^  
PJ 
et 
# {R 
•fF 
« 
m I 
p» H 
*i & 
kajit-0¥ 
# m 
•ft 
cr 
ff 1  ^s 
AtiL *% 
•fr% 
:1? 
O tf 0 H 
tf 
© I 
fj 
o 
% 
* 
«t 
o 
0 
1  ^
© 
f 
* •  
. »  
m M 
t 
03 
t 
ta ummm. IM 
ttiim «mXys4s hm ,^, a®* -d^v-eloped tfe# m-tmmmmrn*-
llp©#»J.:<i. &itd#4 %# #f <Ka» ,»»»% was Ija, 
labo^afcwy it#ee^€Sag M fe® 
D#si^ ©l® #upp3.«a»at i:'«p3E'#a#i*i#A wliolft timmm teii© 
mma ©e(atal»€ tli® gm«« J»l©# ra#t«i?* 
Hi® mt lipid #«]p]0a®»%e i® 
.^ $03p<l#jt tm tmhxm 'mx ta Mt® -m  ^
•mmsMmMiJm .»«©& 4* giv#a Sm 30. The data 
t^ 0 g*^#«tp kav# mm% hmmm wmmrb^ma. !>#©..*»» tti# ©f 
#a 'rarlifst*, 
,»mts3titutioa ©jf pa* .^ «*»k f«r "fe® dri#il .aat#« 
«Xitv-#€ p©:3?M ©.r "tt,# &d#ltl©a. ©JT . 1*®  ^ 1 
<ti:d m.m% '-thm mt liplS 
hy r##€Jteg; tfe# .F©^& 1 
mmd (i^ wmpu^ t uim mmimm 
wbll# ,llp©#a.l® r#.#a««.d tli® f«% §«x^ptoij3L. 
1mA B® ealj' ltpe#ais e^atjreJled %0th ti#tttml 
tm% feaa, tft# total ll^ M. 
la »« .iiV#.i* ©I tsxis ^yRSaHRi *&# iioiswajl:* 
®k® iis:t& eom«#mlag. ttie yafe wilSi added '©ti«3tl«»t®rol 
.In #S.«t sli<»@4 »a m2.mmmM.mm. 1» all %hm lljplA 
mmmmpt pliosphoHpid abov© Wxmm ^k# 
1^© #S.#t#, "Ba.# rls# .iia #ii#l« t^©i*ol mmtmwm 
was most Sti®,s# i.ata ®.r#. t» eo»f ' ©f Wm 
fmrn m* mL&mE aoisismfioi of um wm^nms ih 
of mmwmf rms secii?iw tm mm i mm 
I©* fotal Total phia^ 
lipU #f lipid aelim 
f&li 
f©ta| Fl*©® Sst#F 
• mat ee»t 
p»g 
e«iifc 
mr 
mnt 
ger 
pent 
per 
e#nt 
SS 
6aiit; 
,I/lpoeaie I 13»S %:$ 1.84 0.7$ 70 0^05 
1®* f »k I ms iS'*i m,B 4.8f «t,it §•*.4% 
I 36,6 iiti S8«4 5,7$ 1.12 0.46 
1 m,'7 f§a 20*2 i.fl 0.62 0.09 
I ma 4iti' iit.s MtJi l«»li 
#, 0ia.eiila%ti m  ^ .ef #i# wtipl tf liter. 
hf' Wm W&h I M«t .Ss  ^A 
«i*€#i»' ©f wm "©liol#s%s^ |.* .fatty Mw#* 
BStAf:OT C&»eiHTRA2?I0» #F f£AS«, 1*IF:ISS 
fk# «#ae-«teatio»a ««tal fattj aeltoj^  ^@ap&#3L4pl€# 
•mom fceMl mwm t^mrmimm  ^ i» pla«a 
fFOM «s^ taXs aiaiat&ia#<l m, stoeK .€l«t sn# 
w&twm '^ m:mm- ,g»iipg mmwm 1© 'hmmm 
hmSm'm tk# ms #ra«. m,. tii© M*-S Any ©f tm' 
mix sal SIX aaH •m-mwm^m wmmmm «r« 
ia -fcabX® SI im tfct# tirSEt. 
4 .©f <ii« ;f:tia t^.a .^» fS#e 11 ais,4 SS) 
%# feto# i^ arl^ mii- ilpi€ 
%Sjmm iM %Tm- mt 0tmkp mt amSjai^ a, 
-f##. th© .St#«ali©elt W irit& siJiJjl*r •#&%». »p€»3?t©€ by 
B»y€ fer rmts ^«tfc 
ITTLFC !!'• '•NIL *EN. ITF«S .DTM AS IN 'WITPI -.'IM 'I|-NF 'I'liitfiii'llaW M "LIIW JW IVT% .IMA. ^NE IW •'•• TTI "G'TVI- LAII^  -- -- • •"•  ^ --•• •-•••- -^  ^ - ' •— '?V. '^R TIR • N mm.& <i-a»g#€ -i®. mp0t&m,sm&%9 m&vmxims- #s -^^ SiitJ. •¥»!»©-#« 
Lip®at% i:«  ^ «.1»# 0lmar&#t«i»3,#%S« to ana fSoyil# 
3.0141 s«fe.w«a»«  ^&xm m i» @atot©& pig  ^ {bqja mmm. 
F#U.#«fS:,. R«©# tti® #@ia®#iitrmtl©ii ©f tfe® 
®r ta ttk# 
groiAp :gtudl»d ,&i»® to aecord #3ja4iie^» 
fw « i^b#r #p#et#s 
M ©  ^ .1 
» * m m H 
HI O U 0 4^ ta r~f © 
Q 
P -S f4 © 
8 
r-i 
i 
t?» ® 
• » » 
«3 Q 
i O 
p»ng 0 ».-4 q p, 
r4 
i 
8 
< 
1 
essi m (i> 1 
•• • 'f i> £- CO 
r-i 
sH W 
SSS 
•3 
8 tA 
i 
s a g 
3 S i 
Wl 
11 •*^4.' 
•^' • 
 ^o 
@ f f i  . 
# 
•rtf. 
ft 
> 
.M t 
# 
•# •# M  ^ M 
1 f «l 
m m. . m  ^
table' 32* €OiCBHfBATIGI OF LIPIDS II BLOOD OF lOH-
fHSjMif AiMiLs mmtm m vmwm sfisfmfos 
Investigators Dati Ani'Sil states of io, of 
asia&lS' 
forttoa 
of blood 
. Lipid f»@ti« 
, «i&lf«©d 
iat' Momal '/.ml® 
aai ftaalft 
11# flmwA. 
mL*/lOQ alt 
ISg mg* total fatty aeid $2 total ehol^sttrol 
83 ffig. phospholipid 
Oook, 
MeOulla^ 
2^ choirs* 
t@TOl in dlfl 
lowal 
3 
4 
S02nim BM fflg* total cholesterol 
70 mg» total cholesterol 
Chanutln, 
Ludewlg 
3955 SAt eli0l0s* 
terol iii di«t 
Control diot 
i 
"4 
tlwaft 112 mg» total cholesterol 
8S mg* total eholesterol 
CMikoff, fykplm im. Dog timed w l^ole Total fatty acids, eholes-terol and phospholipid 
decrea#® 1/2 to l/S nomal 
fulii# 
^%§. 
im$ F&aort&tie 
duel^llg&tti 11 if 
ii?agtt«4fc, 
dt Hi* 
list Vmpmtvm** %i%&€ 
' It i#mia • fttti lipid l/i noiasl mlm®' 
Rubin, 
Ealll 
llafi' Dtptnertt-
ti2@d and 
duct-iigaiid 
4 
i 
yiss* 
j^l&ssa 
Total fatty acids, total 
cholesterol and phospho­
lipid valuea decrease 
1/2 to l/S nomal value 
It tii&t tai© f #.#4las .it®»fe 
i»mM#ia t# #«t%gi mmmmm m pimt-mmS. m£' 
^m: pm^m r^n- Itt mmm &f fraofei-oii sta41®:A,, 
1  ^-mmwrn^m v l^a# l®0 «€" plmmmm Jf@r tfe© 
©oatr^X, »S' t*S.«® 'Ife# €t®f»sp«aijLiig wlw# f-wt 
«p#rtm«ia:%^ , # wmm BM- f A©:M;S, 
l"fS ZE* «a  ^ ts, 4d «stoi<a3.«»* 
$a Ma#: «»i. «gp#irtiawa*«fcl. 
•^ «t»# dlffar^aw# ladle at# "feMafc Mm Poapk I €t#t. 
•A#flslt®ly #»##€ a aist:ar1&-mtte# $» fn# ;»ittiil>0M#s in 
H'j^ essts&S 
:Bojd C3.95S«.) m&m. W2»lt:t©a m^m»' m#3P»l emdlfelo»# 
'^ @ mfei# #r j^ hos^ ©llpia fe# •©li#l##%w#l. la, Ik# 
1# 3faira.y eonstmt, la -pwrnmrn  ^
©:£ • tfa® faerie 41#.t ^prnwrnrnmlf lias a@% ^1# .r&tl.#» 
Whll® th@ &tftbt0imm hm%mm«& i-i## jp/fS ;]pitljl®3B,'., t«.®0 wm* 
x*:w:a- sl^ t liijtl©«fc# a ^aag# ttt 
mt: tb». laAlwl#!!*! data will wm% ».#*#» -<©f Mi.® msmm 
mla#» pr##®mti«€ tmm ttbi# 'f&11 «1Mj1» •^ # 
wmm^m -mt valm®« &Ummtm%mr :^zlng, tb,© 0p0m.f>'*: 
•#»ly #ti® loping iyi !&# 
i»#siilt i»jr llirlag m tb# P#JPM 41#*fc. wto .m'^ .allftfel® r®,r .s.tudy* 
farloms .llpM iralm-®#, in liil* w«:r© 
-mummmtx'mtlmk.. mt •«©& -Itgfli. »oaiit,11m©»fe la 
tfe# ®jP •Ife# sm:%s did »e>% mMk: lafce 
<»ii. feoa&l© 
-ISO-
ar# ««###€ t# "wmrisy #r #iap»©*w# tliat 
•fell® bl<>o4. ilplda »« m»% iM ^mmmMmm 
S#a» bl-o«4 lipid 'wmtumB la AagMi.. ®Kjn-t©ad^« pi^ sg* 
sauli: aaimala as?# #«pileil Tro® to %mlj3l© 
insta»0®s^  %li® bl©o4 ll|jid. v«tlm@s 
'fii# in ¥alu«# p3*©iM©#A by tl 
p@i%: €i#t.,.ii, l>©eom#«. 4oi^ ly 
i.m &m • is 
#«»#, aireetl^ ia m& tlmt prnf^ wc^ s^. hj feeiJ-jag ». blgh. 
i.:I.«fe -CS#® tabla .^ 2 ##i? "taltt©#  ^
«aii .19S3| Oeok ao4 mb€kixx& 0^. X930# J.* "IfcJL# 
««rvati0ii .ts im. sg»##a©at with, thm finding preirlom-sly i^ s* 
tloa©d tiiAt-. lit#- la Ito® t&ttf xtw t^ pF©#i#»€ by 
r®®diug.. teto# pGi^ k. 4i@t w©TO not *imlog*i» to ta t^ e 
m mt^ -vmj ifc# tlm-t, tl*® . 
m . im I^ S« . 
ilso ©xiiibSted under oMier ©3£p#i*:tewttit3. #oS3bii%l«o»*  ^ & 
t im tfc«tr imm^  ^ irai.M«a 
ol>a#rv®4 la d®paii«i?©atla®d dog# fey 
(sumfk t^ aad Ssplaa, 19M| i^ ^w*sSS_  ^ # l,:!^ f|: .Simfete 
and BallX, 1940), A marked Tatty infiltratlOTt 1^®  ^
Xiir®r afi^ eQittpaniea- tb# hypollp©nla« ©jb a.X> {1039^1 
•and Rubin BmlM (1940) not© a #,iMS,-l&ip fefp.©l:ifN«is .i» 
pm»<;re»tiot-ducst ll,gat®4 dog»» Ur s^tedt, ]te@*®:v©r, . 4#©#-
f^ Iii OTOaSifI®S if htfWB II WWGQ of filililif 
 ^ , mmmm m n .TOWUS ofBsfiGAteis 
..lafii'tSgators iai. Stafei 1 !#• 
of bloo4 
MplA fraeti©!! 
«iiftl7sei 
Soderick, 
HapshfieXd, 
lereliaEt 
1935 S©»»1 
pregfi^ ai 
Si@k 
fhol® 
fhol® 
%B2 mgt total 
lit total 
§p@«ai %9m '©f 
urecrianOT 
12 moi® 
mole 
total fat raised slightIf 
Total clioleste-pol raised 
• slightly 
fatt# s^oai 
Hunt, 
wm Babbit MQIMMI 
l»F#gnaat 
is«d 
4 
5 
Wi®ia 60 mg* l®tal cholmi«Ml 
'$S mg». 1 otal cholesterol 
Basttn 
pregnant 
(fatal} 
lomal 
patients 
lelffiiptie 
|>&ti«B.tS 
100 
ii ferioia : 
Mf wg* tetal ®li©l#stiF©l 
268 'sg.* t«tal ••e l^esterol 
Sfaifct pregnant 
Sela t^i© 
patients 
it 
m Wi^ l# 
Itl m* t^ tai #kiil®st#TOl 
Mm ms* • ttlal eM3cster6l 
'B'QfA ItSii Wmm. 
2 we f 
, tlitssa 
900 mg, tetai lipid 
20S isg# to til ©liol«st©i»ol 
24S mgt p^mplmti-pld 
lOia ag# tetsl lipid 
216 '1^* to'lal «>liol®st«.»l 
545 p i^fholi|jid 
mmt confirm taai# 
wm prnm s^mm  ^ prmm-€ feoMi 
blo^€ t^ tm mm xl^ mrm otos®:i^ #4, lif fl#-
• a s^eir# ttt#- #3E:fc@-afB  ^
%l#a of tarn :paiici;r«as is mXmm «a»#.tiT# Is m <pi@.sfcl©a toaS 
Itays not j&t \>®&m settled. ©:yag«t©dt b©ll;«v#:s itols l# BM&t. 
^um mmmrn* & pr&p&mmml €#ri^ «A fi»©a p^a»#:r«» 
tei#» m- 1» pot&n% sm mm liaata sm. 
ilpM ml«#» t# laos^ l*. A. #^^1® of' 
^r#pa3?®4 Bi**g,«t#4% was tm€ toj «l@e* .J» l»Sf te a g3r®a]p 
©f f '%hm ^@rk di.#t» 
v@at#€ -tti# sjxiAriMa# fey a, ll'r#**# 
siitilAirlty i» tls« m«04. p#*@dtte#€ tm "fe© 
f'ad mt« stm^@A IM thm pp©s#at ®xp#.iP'SJ»mt «idl 4© s^ wltti. 
i6€4» validity to Qon^Xumkmi %h«% -m dl«-» 
 ^ %«i%sas® la fat s#tftb©llsa O0ew»- la y»g!a«it .mta 
&««a aa.lat«ta®4 »ii tii© Fork .1 #l»t @ta©# t%#" tla# 
westoi)^ * 
tbls al#©., :ltos *»» #or l^30Fatt«a im 
•®®rta.la .stat#*at» .n®  ^'hj wxmm-sf- 1S#|» .Si &8ts-
fe# roX »itt«ir la ibl€»«€ 
ifUfe t&at m im #«t»  ^
pajE^nelaym  ^ #aiiss^ «, qbxj t#t»l 
€«t®imlii©# Im til® present sfcuilf, #:«iwlaatlo» of" 
tteat la -t&is 
n 
If 
o 
I* *S 
#' # 
# 
* .  #  
w: ff 
|n  ^
# 
o 
,l^ . 
§ 
i»* & 
Hi- O 
^ fe» |! 1:^  S*i4  ^
Si # H» 
m 
B" f 
c  ^ O 
st 
"Jw# AbJIk ST 
•I 
<ef 
o 
o 
S3 
o 
H 
a 
& 0 
sk 
ct 
Cf 
o 
© 
f o 
H 
<#• 
# h 
o 
H 
# 
•# B 
i 
r 
13 H-
|»4 
rt 0 
•H 
* #  
f# 
H 
H 
H 
© 
s 0 
1*3 
*» 
••••••'fc-cfy ' ®,"" 
# ia> m 
13 
£ai' 
i^riak 
# 
m & 
a 
#• 
oi & <f 
J-* 
& st o 
p 
et i-^  
0 
P 
1  ^©• 
<P 05 
 ^ •§-
••eSr 
P £S' p4 •§ 
p & 
» « 
t 
0 
& 
0 >!taN» 
# ft' 
ct* 
# 
»1s # 
,!#• ••!, 
.p' • 
t* 'H' 
Si *-i 
A> 
'*4'' 
# 
cs 
cf fl 
A» 
»* 
# 
r .^ 
O 
80 ij^  
* 
iii i#, 
.fF 
© 
& 
•*. tu|' 
m ® 
S Ct' 
- E' 
•#• «• p*' 
* Q' 
jbi .«' 
# *«i 
fr 
•t 
p i....y 
is 
# 
« 
tf 
# 
••t. #, 1  ^
#• 
&a 
© 
{~4 
m 03 
CI 
# 
# |»i 
ft 
*:. ji f**"* 
s # 
''^ -
 ^  ^ m' w # 
•lii !i 
 ^ i' 
wmwhrnwrn ia Wmtr-ltlom l&bov&towy 1^# xmm. 
mmt'm fcrtmd tfe&t- fe^dlag- #C m mupp^mm j^ 
©oateiais^  4 :^i#4 pg^ric »,##!.# %© vm%m #<©»* 
®iat@iitlj -^3P©wia©««. a dis©i«##:r la 
appS'SBia.Skfeel.y SBS*A4IPE #3? «&£QSats@4 ©a 
r&tloa# J.. l.l¥«r Sa a -#liam©t«&a?S0M0 fiadiiag 
«% ..a#e»psy:*' 
i^fe© pro®#a% l*r0stlgatlofa t© €®%#r-' 
aia# «af' .ia m#-tali«ii®». af' ^a.fe mmwm,-
m# «. s®QU«a#«- @r t»mmm ,^ powu di@t rat®« »» t© t^idl 
e#.:fKt. |pf*#:#«at -m# til®;- ;^ ®imti"W# ®©»©-«mtrati#a# 
tM» wm»tmm lipid Tractlojw ia fcfe« wmwm mmrn  ^
m,m. Im4le#» -of tte.# 
!£*#-«• 4is«&s#- wfts .&!#« 
la. mximXjnm- relating fe»- tli« mMm. #|j.%sia#€ 
J®asl®» Jf«€. p^rk^^^atalsijag €1®% 
with tb.o»# €#rlv«<i gipoups of aaSisitl:.# 
«a Al.«t jf#4 t# mtmu ##1^  ^
€1.«% w&s <i«sl.gaa.t®jt .§«: F«si*te. Ii 
•»»#. ^.eat^rol. .«. "f# Tne &£.  
gravid '%xm& %w  ^
grtmps, I,'®."#- aaSaals •4®##lop©d toxi«: p»ga i^ta.#y 
o H 0  ^
o' 
H 
H p 
ct-Ci" <4 
o 
< 
t-.j: |*P 
•<S' ll. 
,#• ® 
#' 'N II' N» 
 ^ •& 
»f !«!» 
#• m-
 ^•* 
© ft % © 
l* '^ O 
i* 'H, 
9 fcf 
#. 
<1 
*i 
6 
g 
et-!*#«• 
ft 
# 
m 
ft 
# 
|pn  ^
# 
o 
il"' 0 
•iLj r** 
tiLi' tr  ^
I*' 
f^ ' 
# •® h n 
1L.:A 
•ir% 
8 pi 
a 
m 
® 
1 I-* 
© 
o hi 
H 
»d 
Ml 
€t 
i: 
Ci" 
H-
et 
M 
o l«% 
# 
# ll 
^1*1  ^
# ayli. 
#• 
S B*" 
H* Ct jy 
#• 
? 
o 
•v 
p* 
o 
fs M 
H h 
m 
m 
a> 
h 
inje *f 
H l«  ^
® 
« 
4 .^ 
# 
t 'Pi ' 
|fwt 
*1 0 
p» 
'fT ici 
i p 
ft-
'C#* #• 
# 
*f i 
o 
et 
1  ^O 
o 
H 
u r*** 
H 
# 
t.' 
w 
S '^ 
'«f' 
cr 
•-J p 
jto. .i^ ik 
s--- w 
#- ® 
H It  ^
:t* P"- # 
 ^ j|p»* 
.1* N 
•ft. f 
•lyf' 
0 U* d" J3' O 
S 
ijjt. 
,»••  
i 
sf 
& H» 
« 
P» 
et 
•is*' 
# 
£# 
§h 
•§ 
# 
• 
* , 
% 0 
1 
1  ^CT 
0-Uto-
ct^  
h 
et 
H 0 p 
& 
«4 
# 
n 
ft 
•I 
-M 
# h 
m 
p 
13 
*n 
*i p. 
ct 
*f 
o 
lA 
# 
..tf-
-ISX-
• Ifc® A#alt the  ^Wm -
ife» pm  ^ mmt «« tl*s wwlglite fe© a .^- -.#m tH® 
.^ #l.«tt.^ e. -m«mmm.^ m aai. pres#txt* 
tfa# •^ ®i*lii#stat3. md esrati^ X g»  ^mam 
«^wayi»# sm %at3l« 34* ffe,® cX#arlf €#»©ittafci*«t@ 
tfet# following ijointss 
1«. p«yli diet m *4rglm s# 
^#limg# is, tht# w l^glit of OT Sm its 
:®si»fcttr@ ©©a.t©at, S»®v«j?., fe# #f 
E«; Prsgaanoj .|?®r a# 1® witk a 4@ftoS.%# 
ln.cr#a#© is; liww »S,g# la somal mismX*. 
Witb ll*?#!* snlargsseat, thmwm tm im 
ooalta»t elioag© is t^ © moisttir#' si* lipM 
1*. la: anisal tk# @xp#©t«d ««* 
l«rg»*#at itelto 0©Giws* ^ l^e-
MM% MM r^ BprnmiMM m. m£ tis#w 
*a4 m 4mp^m±%i.om of f&lfe "fefeiSii ttst ,iio%©4' 
is 
4#. fte»- m£ tM#. X raticaa t# F«t.:%s 
it liv«;p fclpsue m 
• 4©poS'lfel©tt ®t fat Im tfe® ofgan wbmm 
oeoTATsriag Im 3a«i-yi«l 
9&mm i4» GGfviPARISOH OF GHMaSS III ?SIOHT, MOIST0RB COHTElf, A» 
£If ID GOKTEIf OF XI?2HS II DIFFimSIf mOWB OP R4fS 
P03?k I ts« 
St®enbo©k f 
virgins 
Steenbock ? 
gra¥id ¥$» 
StfsnbooS ? 
¥lrgia 
fork 1 
gvmM m 
i'ork I 
irlrgift 
fork 1 
gravia 
Steeaboil ? 
gravid 
Fork I 
toxie m, 
fQTk f^ ' 
mu"* toxie 
1& tbsag# §ye.al#.ip l6 "gli&as* Greater ia 
Series I 
lo chasgft la 
$eri@8 II 
l©itto0 !«• 1#' 0&il3gi! •i«©w#r M© .©hftags 
3.%i4 I© -eli&iig# §mmtm SdttblM ll© stottgs 
S* la th® m:i wmj 
w ittj a»t fe® as#©«:i«.t#€ mttu a .Jfmj?%fa«r -is-
in l.lv®r Sfe® #0 .^8 
,ae% mt^ mw -fe® mm 
ie-®mti«ftt 0t tt# ©3pgma« 
:I®t. the mm&om. tt.»alys.i».,^  ih.© ia Ife.© 
^>er4»a i^t3, anil. «#st»3. tl^ , 
##ia®«iil^ i*at:l-©aiF #r Ya3?iom« ©©a^«m@mt8 
SMaag®# ija4®©«€ te tb® iiyM -fi*a®%l€tms a®'#-
«uiM&rls#d- to. tatel#- SS* lli® tafel# m&% t^ m tm»aim  ^
mt I. r&%i©a: %#. %&#. ]pi*© i^aa% ritt pni&s.##sf 
X* .4 •&£ f&tfcy i» -ttt# 
l.i»r t^ at .I.fls. l.«g«iy e«ittp«s&€ ©f , fatf 
t» M®- eli«a^a la Ills® ®f pfc^Sjptk#*' 
llpids l^ 
4» A 4#ritiite to ,&## ©li@i®s^#:ro3.} 
S.». A lieftott# ri.## ija #st#r 
mm im ^^ #pt3loli^ l4 a#.i€. 
a«afe#Fg| 
"f.#. »e ®Maag,# 1» a<6#t@m# f«.fefcy m©..M.. i©€l.iii© 
StiBSSS-l^ Se; 
a.* Bas#4. ©a. -data eaa.o«Xat«4 jas 
th© 'ktwmr weight* 
fmS 3S. COKCSNTRATIOH OF LIPID FHAGTIOKS II LIVimS 0F 
lAfS G0MPAHH5 TO THAT II KiE LIVSRS OF GOITROIi lA^S 
LipM OtDcentratlon m basil «if drj liver w#ight iignifieane© of differeaets 
i,»-i tisss .p*#!.!#!? tii«i B6i«al ## 
fottl acids i»4 ## 
$»i tls«# g^#at#3f %hm a#E«l m 
ftoipliollfiis 1,1 thm as,i»&l m 
fot&l Ohol«il:©r#l 1»1 tlmts Warn st-»»l m 
1*1 %$mM. %§m Ito iie»iA «• 
i».S timtt gremttt Wmo. m&wm% ## 
.ffeoss^hollf 14 atty 
asld loiittt iiumbti? 
Ills »mm m fe® a#«a|. ?altt« • 
fatty mM 
•iMMm awfeti* 
1.1 %imm gi?#al#r ^aa 
ffe# fmttj a^Iia is ta l^eativ© 
mt a dlstr f^eme* tm fat .©r tUm. . 
1# @tei?a©terls#l  ^'m. iasi*©*g# Xm. f a# 
'#ii.©l.#st«3?«3. m%mwm 9mm m r#€'tt®%t#a im fi?«# 
#m®r fca^# -mm&eSm%mA &mmm #.#iiiifeS«casas. wi^  a.- #«• 
g«»if^ ating and isaetiiw &qrmtm.qj mt tl» 
•plidlipld trmtsmm S^sstlga-fe#^# 4#. 
. .^ pa»a-.t3Lj a© mm^MmM mlmxmm. la tto® aafei^ it-
f o-©0iirM* &». asp®e-ts '<®f 
til# JFat. ,|» liv«r gt^ Q,  ^
itt»m©sial aetebollsm, «feil« otbt-B® Jkaaio&t®.- -a® aistair'te&ae# 
#jf m' »#»a3. 
AA^e-w# do«.^  a©t tli# sif" 
tlie *»l.©as MpM 1». liv^r tk©s@ 
livey fat  ^m# noa-toxi© g^Ott^  #f 
emimmxm- .f©€ tilt# p#s»k -ratioa#. 
.3Dtt. lis©, taxlrd iaaalysis:# tei,©@A 1» 
®ai®aa.« w«i»# ®ompa2?#A wltfc ta tto® ©f 
grsw.i4. wm.%m .f©rk 1 44® b;3.si®i. was 
s»4 pl&saa fey 
f&fety .a«.i4s ,^ i. pls@#ptolipi€s wm»m 4#'fc# i^a©€ ia as 
plit#i»ia ^  Mi# pip©» 
 ^»s4tag &f tia© ©olw pr< i^##4 As. a Ei«tfc* 
Im, tit# 
wmXmm pmT 100 »1# mt plasma. -©%%ajji0€ t&x'' ^km -s^miKp 
f&#- #0rr«#;p©«€tiig 
tg». wa# pispai 
terol #.gfe#w,» mii^&%. ia .«« mm tto# 
'$m .fa* w*#. »0t mal»tsia«<i=». h 
«r#as« ia tmm ebol©s%#r©l #sfe#r 
wiiii^  €#^®] 
k«.€ .It^ M ¥ml.m#s w#i^  ir#i*y .®l©s# I© t%m .a^#r-
-ag@ ;•## '^ m mmnt^ bpqxidxng Itj^ M 
is wm bl.«i&4 ef .iSte# »a«%:03sie jpst- i?'#e«iTteg, p®i?& 
fli© fearl^  mmalysls ef tum S»i-:##.fcl,g&tlou to-
th.# !,•». til# Xiirers ©#• .a.-gi»®ttpt m£ ij®X3emle jfemales 
w»®- f•^ ®- f'ttrfe. 41«% •ariel»€ *Jl.tli, 
gii:pf!i,®a@a:t».» i^ pro;Ei«a%©ly ©Jf tiwt ll-r®!*® 
.«ialys®-4. tmw fe#-fcal. f&fe Is tM# 
wi%is. t® f'sfc* liirw iipMs weip# llP'metei©M.t?«4 
.Jte ft f*iir mh&m mm-
r©©el'r#A ltp#®s.i# la 4«f#l.«ip#€ tfa# mvmm. 
%h&m0i all Ifc# lipid w-mim 
fir© g«a#ral @0aelm»i#«s- Jpr©® 
r®p#rfe@€ im %to# p»s@at toir##:tlgafcic«* may Ij# ».i 
1.* Fat »fcmteoli.i£a mm r©^®Al«4. fey :iatialf».l.ft #f 
Xiptdg mia in tliit IJI 
Mm. tmXl&wlwm 
-#f & ai#fe ©eatftiai^  4P£«A. 
elsir#-4 maaol©. 
Mm m fatty 1# 110% m 
immim m&mmm mt wm- dis#®.®# «# 
tey wmmi-ymmm &t ttoe ta tfa# :i£ir#i»# 
©f teacis. «3A mttm tm4. wmitm % 
ai«.t mea. 0f t#3£@»t® ,f«witl«:# jp#.^ . •fc&# fe&umi 
4i#t #i3yi#li®4 wiM  ^ 4i#ta3?y safrpli#* 
m^n-^ w 
of 
$^BIS 
JP i^tg;® 
l.»- mi 
b»: mt wmim n^ ms©€ if' 
a# l.V0i»-mgs aolsteu  ^ooat#at aa# #ir ll^ arm i». 
€ii ^aai^ -sia ©f "ratrlm©® i3  ^ »3i«ti3j»© eostsats, 
eoiatanta, «iiA wsi^ ts of $m -rlpgia 
5. Anaif*®!® of varla»c® of w#i^ ts -aa  ^ Xiirfi# 
molfitttT## sm virgiij. ma. pwrngnmrt tmtm •-•*»»»*•; W 
• #• aiid aolstur® <5oat:®at mt ixvmvm &t 
MP I(t«» liitf *I» m awt.iwiw '<Mi rnmrm^mf m 'mtrn# m» 
% of ir&riame© ot m^igt weigfet &t Xm. 
pi^ ^ajat rata la b&t^ ±m& x 
•a*. .Aimlysla ©I" ¥ariaiie« of moist c»r livers ia 
py#gliail% l*%'feS iO- §-©3^$,®# H .00 
9. Analyais of variam©# r®iatl^ « moistoij^  •©#mt®a't 
of liv@FS im rats im S#3*l#s I" 81 
3tO» .A»&ly#ls .-©f *«»liaBye# #f polativ® 
of i«t pj?«giia2it i» SeMea .IX .02 
Xl» #f IJw bb 
1E»'. to&ljslB &t •va i^mne® of €try-.a.©f®tt»d XX^m-m. :Im 
pr«9giiaM,t rat® la S«rie® XX 0© 
13, .eoa©€sntmM«®. ©f total lipid l» .«**«»#: s# 
:M*. towlysts <jf varlane® of tot«l lipid -tm Itwrs 
#f y» i^aat asad vlrglij rats « Sewtmm X #1, 
. Qt ¥arlai3^© t&tml llpM, ia 
of |>i?6gxtan1* Sm S#i*i#8 X 
1,0*. MmAj-mXm of wmwtmn^  ^ ®f total lipid ia livers 
of pregsast- rat® Im Serl®# IE 
i?* w«i^ t ©f imt&et uterms amd mv@rag« 
bar of f©ti p«r rm.% is S#3?i©© XI 
{is of V-ttFiance of total lipids is liw#:r» 
#f .pi*©giiaiit 3?ats -* Sss'i®  ^ I 
1#* s©M5«atf»ttM©» .#f .neutral f&t aad t© l^. 
fatty »id». im. liir«ip» l-Ql 
:1©«:. AwmX'^ mi.m mt -rarii^ ## #f t©t^  fatty acid® .i» 
'Bl* fa -^iations in ooneentration of 3a®mt«l fat and 
total fatty moid® ia livd3t» as riip#rt#d. in 
tim lit®:ratttjp# 10^& 
:» se.eaisfijtttFftti^ a #f pJtesjp&Cflipids im livsir-** IdS 
s of irariane© of pJiospJiolipids in liv©r® 
©f pyegnaat rata 
M4m .MwBT&g,B e©so®iiti'atlm ©f ch0l®et«3?'ol fractio :^. 
in livtsa* 
•toalysis of varisa## #f quftiitlti®! 
0liol# t^®rol i» li'T^ar's of pregimat 
:S€# f^e&lysls of f&riaiae© of qii.e»titi©s <>f #st#!p-
eliol©stsi*«fl in liv©jt»s of pr^gaaat rat® 11£ 
Iwe^FS&s#® ia llv®r eiiol©at®i»<»l r®p®pt»d iM 
tfe# lit^ ratai*© 
S0#: Iftdisi f^ ll*«jr lipid# 
eoii0®«ti*ati«isMi of lipid fraetioas. ia 
liTers €»f vir i^at^  aad prega&nt rati^  
BO* B#lative oonosntration of lipid fractions im 
li-reips of pregnant rats ^e#iTisg thm-
suppl®«at©d Fork 1 di®-t 
Sl» e#a®:ins.t5P&ti©» <@f lipid fraotious !» 
fel0@d .|»la«sa #f ipftt# 
•p4 
'H 
© ft ® 
43 
s a 0 0, 
« 
I S  
# 
ei I  . .  
 ^Jil O 
> 
ga:i 
141-
n ATFltolX 
Pag# 
I«, &t in. ** 16S 
Il» Standardlsatlona of approximately 0»1 H 
®®sV5 —xm 
IXI*. C&ajag®8 in tti® ooae^nferati^ n ®f boxu'-
So* X witia, pragr®s#ioa of tim© as eE©ek»d 
s^ i^us  ^ O# 1 M SLIOg 1®  ^
'». ©f appr-o i^aately 0,Q2 H 
¥«: Ia€i*iiaal of rats ia S#ri#« X iff 
fx# Iptdividiial mwbers of rata in S®ri## 11 
Wll*. lodiii© iiuial>#ra of ol«i© aold as -ddt^ rmiaed wil^  
different <$Muititl©s of fatty aeid ««»«-—•-• .!#§ 
WXH» €©a®#ntrati©n ©f t©tal li^ l4 ia livers  ^preg­
nant e#a.tr0l rats of S#iri©s I %^q 
JX.m. Concentration of total lipid in Mv#rs of 
Buaat non—toxie pork-fed rats of S@ri®s 1 **..»•. 11  ^
X* Concentration of total lipid in livers of pr.«®-« 
nant toxic porl£«*f#4 rats of' BrnTlmm I 1 .^ 
XX* ^0oso«ntration of lipid fraotioas Jn liTors of 
.^ r®gnajst control rstts of ##ri#» U •»»-«-«*«»-»* 173 
XI1«. Concentration of lipid fractions itt ll,ir@«. of 
pr®gnaat noi^ toxie por -^f©A ratS: of 
S-IS1E''3i..^S' .3t3^ •mt-mK'm i^b.<ip:aiiiir-<«i.iiirjijm mrniiii'im' nw-wwihmk am.mrgwibmi nifiwiumi.-im iwi -iiir.iiii-iiiiiivmiiii'wif imf <i> *1 '^ ^ifjir 
MMZm «ome®ntration of lipid fraetions in Itvors of 
prognaat toxio i>oi%>-f@4 rats of S«ri»s II -»***• VfB 
MM"* Concentration of total lipid in livers of 
virgin rats of S«ri®a .1 
Conchatrstloa ot lipid Jfraetlons in llvei*s 
of '^ Irgia jpats et Seiriea II 
X3fl:* Ooa©©ata?atioa of total lipid la liTers ©f 
pr#gaant rata ir®c«i^ liie tii® am]ppl@jii©iit®4 
^li# Bel&tiT© ^©iicftsitimtioii ot ptoosplioliplA and 
l«og i^i ©f' of sfcoimg# o£ xlvms* IW 
mmbsrs &t xiv&t lipi43§ la ptmg^ mit 
©IXH^X'Ol J'&'fe® ijH- S©I*i®S U mmmtum »>»<»;lm|#m»-«jwii|i: Ifl^ Q-
XXMm- ledili® att«ate«rs of li¥«ip lipids in |>r#g»iaat 
pmwh t^ma la S®yl®s II 101. 
IX* Ooaceatratlon of lipid f:raoti0ias In livea^s 
pr#@a«at 2*ats r#c#iirl3i^  IS*© sttppl^ a0iit<^4 
X diftfc "**• H mt-mnmr-mum mitmnm-mii tmrnt —.*»•• 
ixs* OonceaUratlon ot lipid f • Im blood plas«. 
in eoixt2»ol T&tm ISl 
XXII* G©ae#iitra.tl<m 11^14 fi»a,oti©B» sm bl©©4 pliassa 
itt popk-f#d mts 184 
.aiflRASISE CIO? m 
F* M,, J# * S«» «aft 
Boblaeon, W« t* 
10S4* m£ 4«p&nsr«m:t.im#<l 4otg»- ,fe#p% allir# wJl^  
iasulin 
bpit^  s, 
a'xmb%t*mqf W» 
19S9. Meat la Smtsrltlon. XWm. C©Ftaln oli^ act©i^ ls.felos oJf 
g#@tati©aml pei*foim«£t<s® i» altolno T&tm & dlmt 
coaataiatng di»i©-d «itoola'F#d sasel® 
Unpublished Shesis, Ph* D» , Librax'y, Iow4 
Oollag«, Iowa# 
Barnes, R# S., Sillor, E. S,, aa^a a« ©• i0€l. Tim lafof Mi#- tii® transpoiffe «f 
fat Into tla® liver 
BioX  ^ gbmm ,^ 140  ^ «4 -^»gSS» 
Ba3?3?®tt, m*. m*0 Best,. 0.. H#, feelt©aii, D* 1»» # aad B14out, J"# H 
19S9-40  ^ fi*« ®iff©©t of cfeolliM mn fatty li¥®i? mf Gmrhmi 
t«tpaelil#i?'ld® poiacmlag 
J. Physiol*, 92 ,^ lOS-106 
Bartliol©m©w, B» A., and. Eraok®, E« 
19S6« probabl® rol© of liy|»#r©hol#st#t^  
maej in prodsi©lag iras^ i^lar' la € 
predisposing to placental infarction am  ^
sm Clsst* an  ^ dyne©# # 549'-^ 62» 
B©»stoii, A# W,, C&aim©!!, H» J,, mxia Wilkiam0a» B*. 
193§« ioJClnen-cs of tii© eas0la©g©ji c©iiteiit of di#%s-
tfe® aatwi'© of *©liole®t#rol" f&tty XXvmT 
Bloeli#m» J,, §0, 2659-.g6ST.: , 
Best, e# mm, amdl Oampb©ll, Js»es 
103S« ®i.© effect of aiit^ rior pituitairf a-sctipaets ©a tBt# 
iivar fat of various anlaals 
3"* riix i^oa-# M» 
B#st^  C. H* jf Chamnon, E, J,, and Ridout, If*- B» . %BB€m Choline and the dietarT* production -®f ftttty 
J* mjBiol*  ^ 81, 409«^1« 
B«st, a*, iWftd u* m» 
19m» th& ©f isitmxim& &m %h.m tmm ta 
vairlomgt mtAtmm ot matrlfclcm 
J, m&^m74, 
0» K## tta4 Eidoiife, H« 
1938a-» vndmwmit^ ltlon aa4 llwr 
mmjtol., 04, 41 -^66. 
2.assfe» fha pa»er©a.s and lii© 4a#p€>»ltloa ©f tmt SM- liwmw 
m* Biysiol,, -IgS, 6'?-.7a, 
Blath«i»wi©k, H* S» # M»dar, M#, M*,,. Sm i^toaw,: f* J"*, F©»fc# 
A* h*p a»€ Sawy®*', 1>* 1>* 
193S, Sx© dietary proa«,etloa ckt fatty liwr® la mts 
J* Biol, mrnrn ,^ im* 93-10#* 
Bloo ,^ W* 
ItSSJi* ' 4©t@3?miiaatiowL of wmmmmm e£ 11|»1€ i» 
blciOid plasma 
J* Biol* 77, 
190813* Distribution of unsaturated-ffttty mM$Mm ia %l»»ijt«#» 
III. Vital organs of beef 
Biol, Cli®a»,  ^443-454* 
1929* oxidafelir# d[«t«iminatioa of p^©#3ph«lljp:M- Cl#®itiMa 
«uad ©#piiialln.) la l^ looa, and t£g#tt#at 
J. Biol* QUmm,, SB, 273-S86, 
1933« Fa'b mmtmhoxlbm 
Jyaa# a#v» E, l«7»li$4-ii 
1930 Fat transport $m aniaal b©dy 
Phjsiol. H©v% , IS, 557-577. 
Bla02*jr Ok®y, Hutli, aad gortmr  ^ dm wm 
1930, The relation of the lipids to phjsiological 
1« fh0 changam la th© lipid eoatsat of th# ©©3?p«.» 
lut^ iiBi of tiie aow 
Biol* caii#M., 201-306. 
BIoof, W, felkast, K. , aad 411®n, 
l#g2* ©©t^ jmiuatlon of fatty acids {mxd clariest#r©l) im 
,»s3J: sj'eoii'ats of blood plasma 
J* Btol., Oham.,  ^191«g06» 
Bo@riia3*d, B. w* f 9. m* 
1931^* ©o»t#m% ^Dr bl00d' fi*«© tlssws and irljs©®i»a.|: 
Tas»iafci€»as fSu® to dl«-tp «u«Lla amd 
iajaetlcms 
fep&r, 655«6@§» 
Boi'd, g* M» 
I^ow |»iioa|ds©llpid w6Xu&m la Aeg 
B1©1* Oii.#a«, 91# 
1933. A dtff®r®ntial lipid anaX^eis of bloo€ plmsam !». 
nonaal joimg wtssmn hj aici*oMJxidati'v# TOthoiis 
J. Biol. 101., 
1954. flie llpemla t>t pregmne^ 
01i». lS¥SBt*» 1  ^ 347«5e3», 
10^m» Bl€»od lipids is eclampala 
J. OI>st» aad 0j3i0©», 30# 3S3-.S32. 
l.t3S¥« The lipid content of tli© Jellj #f J» Biol. Sli»a., Ill, 667-66®. 
ISSS*Si© extraction of blood lipids 
tf. Biol* Ohmm, 114, £S3-2S4» 
Soyd, 
194E« Sp#©l®s irariatlon ia aormjal plsaaa, lipids 
bj oxidative mi#i?©a«t4iods 
Biol. Chmm,^  143, 131*»13g* 
Boyi# S# M*, aad Fallows, I>* 19^-36# Blo^d lipids dui*ittg pr^gaais^j ia ga.ts®m .pig® 
It3Lj#i©l,, 114 > 6S8-641. 
B©yd, Ji* M*» and E* B. 
1957* f!fc@ aiitt«®ag\ilitiifes ®s bl«>A lipJl^ . 
Bl0l* Gtoia»,^  xlf^  
qsmpbmllf Q*©iiii0l;pi 
lt40» Me&t ia amt^ ition, XVI, of suppl©si0ista^y 
jr@©41i^  #r Jfr®#fe psacre&s #m rmpr^&uctiv® 
pQittommskom or tfa# .albino rmt fsd a. diet eontain-
ing pox'k smi»ei® 
Uaputeliahad Stasis, M, S., ..I^wa 
Oollag®, A;®ta, X0wa 
i^alk©iff, Xm %t-m, sad Ea|>laii, A. 
1934. Kie blood lipids in eorapletely d«paa©r#«timssd d@gs 
maintained with, insulin 
J. Biol. Oiiera,, 106, 267-279. 
chjmmon  ^ m* , 3k»eii*  ^ aad #* »•. 
19^8# at® m£t»q%b ®f p«er©atic extracts « tm.%, 
tlon in ta-i© dietary fattj liver 
Blocli@m»  ^135e-ia44. 
Clxaim»a, tt» J"*# MsalXoM* »•€-», ?latt. A, f. 
1938. action ©Jf cys1ii«» ar  ^ sm liw.#r 
d#posltl^  
969^9?S» 
1®40* Iti© action of sulpliur-containing awi«til «#Id« *»A 
p3P©t®i3i® oa llv#3? fat 4«p#SEltl<m. 
Qitsixssiiitskp H» Smjf A-m IP# -Six  ^ (J# «&.» J&» 
3.9S7# Sie py*mv&mtxmi &t t&t%-y tmtk 
aaal0ga©s of eli©lija# 
CUiaaisan, H#. , aad WilkJasoa, Ear  ^
193S* • Pi»©fc#in aifaa tfee di©tap|' irrodttctiitat  ^t&tty liv#r«-
jr., m, 3So-as6* 
Clh.a»sifcln|f «»€ ln4mwtg,, S i^ij^ Jca 
33i# ot chol#»te-2'o3L iiig®a%10» #it M:a#a@ 1%.M» 
of rats 
; ©i«l. 2^2, 57-6S. .. . 
CSisrgafjr, srmin 
1@S9* ^stabl# 11 • r©X*tlve #|>e#4 ^©wi-
tion ot leoittiljft mn& mmphMliM .Sa 
Biol* Cfeeau, 188, 58f-^ 59g» 
OoiHior, G« L. 
X938* Fs.%tj iJQjriltrafeloa. tl^ ® llv®r and d«v®lojaBi©a%: 
oi* ©iMtioais ia diab@ts.® and al«?©ale aleohoXtsm 
am  ^ X4., 347-564. 
Cook* R# F* g te-d M00iiXl^ ^# 0» ?• 
19§9« A e-Q^m]mfct^ « t>t ehoXmB%&3?&l iaid. 
Its ar l^ati©n to Tatty iiifHtratlon, with partienlor 
%q ©;sp®riii@ntal eb.ol© sterol atfe«i»aa» 
Qttaj*t» J"* ekp^ t* Fliysi©l», 29» SSS—SOt* 
Bragst®At, !,» a», Tan Frohyaska, 3^ and HajraBa, E. 
19S6. Observations on a substaiica iii pancreas (a fat 
»©tabollsiiag hstmionm} mhXf^ U BWtrXvmX »4. 
py©ir©at@ XiM&r changes  ^In depancr^ t^lSd  ^d^gs 
Jm&T  ^ WhjntoX*, 117, 175-181. 
E* f* B*:, Clar-a, I># B. , 
W* €«, sua# 0* 
1939» Sx-© relation of lipocai# to th® bloo# «d llv» lipid# 
©f a@pa»«i'#atla#d dteg® 
am&t» J, I%y#i0l.» 127. 755-?#0* 
bmwtj, msa w^mrtmnxk, JU 
1940-41. 0tr^Gt ©r ^I'egna^y *!.»«# llplAns- ,1m 
mwm 
HisalSNatai 
1935. Mssat in satri%!©».• fl, IPfaa j»#latioJi oJt vitamin B 
to rmpTcidu&ti.'wm in tfe# alM:®©-
^at by th,% of fit ai«t coatitiaiug p©i% M»el« 
0i:^ blialiB6d S5i@sl@, M. S. > M,brai^ , Iowa Stat« 
aolle^g#, Aewt^ , !©«&• 
mhxtm, ¥» K.: 
1934»- Iirott aotatoollBa ia tli@ ®f a«t-i*iM€iiafil 
aa#aia ia alfeim rat 
. IMpubllsfeed S ,^. I«ll3i»»y, lesra Stat© e©ll#g.©» 
Amesj> Xowa, 
Ikiteimto* 0#, and CHi&ikoff, L* 
1941.. Is eliolia# th.© f astO'i* i» th© p^©:F«m»- j^^ vemts 
fatty liT#rs 1» ^@pam&r@atis#4. €@g:# .aiuliit&li«'il wxwt. 
insulin? 
J, Biol. QUmUr,, im  ^
C», !• l»«, m* I*. 
It®#* !Ki© blooa lipids f^ dog0 #mbj®ct®d to ligati<m ®f 
tha #xte3mail paij«i*®atle dmets 
J, Biol. Caism,, 1S0> ISl-lSE. 
1#€1« s?ol@ of til® @xt«mal s®«3?«tioii of p&m&wmGM 
in lipid metabolism !iaie influenc# of dailj 
g©stio» of peiuaeraati© |mie® upon tSi© 1©t®1 of bl#©#. lipids In ^<3^1mteXj d#p«n.eiP©atig©d and, du©t*» 
ligat©d dog» maintaln«d witfe imsulia. 
Biol* m&rnu, 137, 699-706. 
t^@aiaaa, G«, Sttbem- S»., w» » 
Cfeaikaff, I»» • 
ltS8» Radio&etiv# i^ osplioams as an ladicator of ^suosplso-
lipid metabolism III* ffe® eoav# i^oa ©f phosphat® 
t© lipoid plaosplioryut by th© tis«tt®s of tii© lafijsg 
and non-laying bird 
J. Biol^  Clieia*  ^ 1B4, 7»S»S«* 
8*- Mm 0: Mm- Mjiik.j( Wm # 
sad I» -#» 
IXpXd mud mS.n0r&l ili^ trib'utlott. ©1* tli# ®#3Pua. aai. 
#i^ tto3ejt©s la th@ h®»Xytle mnd bypoi^ hrcmle rnxmrnXm  ^
J. Bl0l. Oliem., S69-618* 
Fajp t^ottop# K» S# 
lt41, M^a-fc la Qljcogea im- t^oi. 
f#ifcal Xiy®r» r&tm fed a lilet 
foitjoolawd pork iaiis«l« 
1lapublisb»4 Thesis, Pli» D,, I l^bras ,^ I©wa S-fcat# 
•0€il.l#g#, lowaU' 
FislXCkl',^  1*. Pm-
X»B4m: Attmmptm to laalataia llJt# of totally prnm  ^
er©At#etoaiii®d dogs in4l©fialt#!J l>y Insulim 
Fkysiol^ , 67^  634^ 43^  
Savin, 0er-fcru4®, audi M«H©nf^ , E» *• 
1040* S.© B '%'ltafoliia ioid fat met&holl&m III# 
of -rifcamla Bg ii^ o» liver bo4j fat 
J. Bl6l. Cli«BU, ISt.^  41-46» 
l#41a» laosttols a llpotropie faefc^ :r 
.^ r#. Biol* OhMMmt 1^ 9* 48S, 
1941b» Th  ^ effects of biotln upon fat sjntliesls a»€ 
BioX* Cli®m,  ^ IJl, il.9-62S»... 
S» §• M-
19S .^ fox«mia of xu tti# .1# •Gi£sl,eitl 
Bia».lf©st&ti©si» and patfeoloffif 
J. MeA,, SO -^SSS. 
WSQm- ludmtloa of a 
t®x©mla «5f pregmasiy la th® s»ato1fei%. . 
Fi^ oe# Soe» Biol# saxd M®4», 40# 0OS»6OS* 
&^m-mm€m4,fr M« 2.» 
l.S€5» Stock colonies studies* ill* fh® .repa^ otoetl'r# itaii' 
lactating b^liavlour of f«^l© albino rat. 
Wistar at&mhg strain a ' 
vupvk^xlmlms. thm»lbp lu* !>•# I»ibrary,^  l&mm #tmt# 
Soll®g@, Am«#, Xpwm 
1938* liwrs la iritamin d®fiei®mt, 
mtTltlQn ,^ 16, ^§-290* 
H0, F*. -
1S41* M#at la 'Xfll* Comeeatrafc-ioa &t la 
blocsd of pragaant mts f#a a «li«t Qon%B.twt$.ns 4ri#€ 
autioclav@d porl: KHISCI# 
tICLpublislied ®h.®sls, Ffe* ©*., Sowa Stmt-® 
OolX@g®, loira 
HouelijLii, 0* B*, aa4 1?um©p, C. W« 
1939# The relation of tlm pituitary feXiiOift Xlpliis-
^doerlaelogi', M, 6S8—644» 
How®Xl* W«; 
192?« A ^©xfctoook of pltxsiology for a®d£e&l aaii 
, .pli5^srlel«sa# W. B« Saimd^rs G ,^, Fiilladslpliifit, 
Idtli. ©d^„ 
Jon#®,# !*•. J"#. 
1931» Tim ®ff®et of certain eea® titnenta #f :ili#t ©xi 
Bbi^ oglobia foissation 1» tii®. 
t?apublisla®4 ®.6#ia# H» .S#.., Library# Iowa 0tat® 
Coll^ g#, Aii#s, X©wa, 
E&plast A«» and ©laikoff, I# jL, 
Iti© i^ latioa ©f gXycogeja, fat.j^  amd 
•stoi^ ag# la th# 
Biol, Qlmmm, XIS, ees-ss®. 
Ea.tsti»# SMgehii?©# aatak«yama, and fa|i»6,» ill©l]il.f#: 
XSM* Mia# B®s1;lBoamig^ss®tfeo  ^
?ii©splmtld©., fp#!®© O^X©»t©i?l», 
€ai©Xajit#i*la©st«r, Msuts^aXf^ tt® laad 0«#®at»llpold# 
•4@s BXmte®, des BliatpXasiims im4 dmr BXmtkdi^ ereliem 
Bloehem* 2:», 26,9. 231-.24D. 
E®ls@y, F. 
19S0» I>©-b#imia&:t.l0a. of ehoX#at©2*oX 
J» Blolm xa7, X6-E0-
Sing* 
X@S6» Meat In imtr-ltion. XI* lff®et of siapplaa^ ntary faedii^  (bf ce2»taia liv&v fx^ actlcms on thm 
px^oductl-r© p0vf0vm&v%^0 of «.lbl»o rat fed a 
diet co».t&iiii»g p<»3^k miseXe 
Ujipubilalied TimmlA, M»S«, Llbimi^ ,. Iowa 
College, An®a, Iwa 
Siirfc.,: Mstim, fag0t V«ia Sly to:,:. ©*. wm 
ltS4w. Sasomstrle ffilcrcsd«teralimtl<>» «f Xlyl4#, la plmmmA.f 
blood cells, and tissues 
Biol. ChGM,^  loe, BOS'^ sm* 
«150-
t.« A*: 
1938» tkm of chol®sterol ®» xi^ mim •§»»* 
position in "fc# liver of raljs 
Bioelieai. 1345-1SS1» 
Jk>ng, 5'i. a» 0 and Evans, H« M# 
10gt^  th& oftsfcrotts cy-cla of «%• it# as#o«iafc#4 
pimnrnmom 
w&l'v* OalijT* M©moris  ^ft, 1-14S# 
lioiig^aeekdr, H. E*# Cl-a"ria, &@i*%rud0j» mia MeSeas^y  ^ B* 
1941» • Wb.© r®l&t^ ioa ot tfe© Tltamla B e^plex fata 
and paa«s»&s #xtMets to fat synthesis. 
BI0I. Oh©m., 1S9, @11^ 620* 
Ptfcs»#. H# B*, mud -MacsLaoM-amt, P* L* 
i#€l. Effect of digitonin on solubilitj of phospliolip-Ma 
S0e« Sqier'# «»<! Msd,, 48» 19S-19^«. 
McHeiiry, B» W« 
1937* Vitamin 83  ^ and 
J, Ffejsiol^ , 28?-09S. 
MacKay, B, M*  ^ aiid b&rtma, H» H* 
191 .^ Iaflu©ae@ oi' a panacea® .^ A p»'fe#£m# 
oa liirei* f&t and 
Froe# Soe, Biol* aa# M©d,, 58» 410-414. 
Mail# E. B*, aiid Oildaa, E» F. 
lS t^-53* A aaodlficatloa of tli© Stoddard and 
titrisetrle method t&r tla.® d«t@smiKatloa 
tslt^ j a©lds in bl©od 
Bi0l* 43-60. 
mrnrn, ?• C, 
1941. li*#r- AH# ffi®dioal pj?ogi?«ss 
to. .Aas ,^ 117, 15T7-l©8t, 
Montgeiaepy, M# L*, 0*, end Olialkciff, !• L. 
19S9. IRi# liver lipids -oJt dogs satiliJ«ot#€ to ligatioja #.f 
tim ®x%@3Kial panc:r©atlo 4ii©t 
J-* Biol, ISS, 38T-S88, 
M0iifcgoitt@:pj, Mm 1* hm  ^
Melscoi, G* 
1941. ia» f* l^# of tba ® t^«mal si®er®tioEt of liie paii®^#-ss 
in lipid bi$tebolls» *shm px^ ewntion of livas^ s' 
ia A#paaisr®ati2©4 and duet-ligafeed dogs 1  ^
•ll&lly feeding of f3p#sk paii©r#&t;i© Juie# 
Biol. Claeeu, 187, 693^698. 
-151 
1950* A mlei^  method for th.® «stia«tfci©a 
oxlilafcioa of dlgifeoald® 
jr. Biol* QhBm,^  S67-Sm: 
Oka J, luth  ^ CI-illiM  ^ H* X»#, and Yokela  ^ Sdltto. 
ItM* Factors affeotlng c5liol«st#rol «a©positi©a iis tb® 
tlamies of rats I. Differences ia xl'w&w ' lipids 
of m&lmm aiad 
J. Biol* im  ^
©&#y.., Smtfe, Grodfray, S»» ati4 0illtaa, Fi»aa®»» 
iSSS# . Tkm mtf&ct of pragaamej axid lactation.. #a, 
ehol#sterol aa  ^ fattj a0i4.» in rat tlgsm# 
Biol» Cai@a,  ^ 124 ^  489-499, 
Ok®J, Ruth and Yokela, Edith 
1956. Tim mttm&t of £@&dim^ «gg f©.lk @a. %1&® ll*«r li|ii€s 
©f yoiac  ^ rat# 
.^ ..: nutrition, IJ,, 4Sa*4m 
mhowm  ^ tm B», ai^  K#ad«l, £« B». ,:. -
Itli* "Sim mtritlT# valu® @f th® whm-mt It# 
milling pradmats 
Biol. 0l»m., 57, ©Sf»601*^  
Patt©i?so3i, W» B.., Hunt,- H* F*, an.d Mleodeimii:,. S*. 1« 
1938* ©tlologj of ©< l^aii^ sla A prellmlsarf* a»#p0i?t 
Am. J* Cli». fath,, S, 120»13S* 
Pei^ lfflfia, X*, a»d C^aikijff, I, 
1939a. Badioactive phosphorus as an indicator of phospho­
lipid i^ tatjolism Os mechaalsm of tE® action 
©f Qholin© upon th© li¥©r of th® fat-fed rat 
J* Biol. Ch®m., 127> 211-220* 
ItSSbft ftadio&otlir® phosphorus &s ®a lsdl©&t«ir of 
lipid »@tabollSffi« film laflu#»©© of ©tool®st#.i^ l, 
upon phospJiolipid turnover in the li^ er 
J* Biol* Chem*, 735-^ 43* 
fmrxsmup X*, Euhen, S., and Cimikoff, I* L* 
1937* Sadiomctlv# phosphorus as mx indicator of phon^ho* 
lljpid, metabolism !• ®i.e rat» of fo3?matlott 
destruction of phospholipids in th© fasting rat 
J, Biol* Ch@a*, 182, 169-1S2* 
Balll, B* F*, lubla  ^ S-* H*, and FTBs®xitt 0* H« 
193S» liv©r lipids and fecal excretion of fat and 
nitrogen la dogs with llgatad pancreatic ducts 
J"* fhjsiol. p Igg, #3-»47* 
-I** lit- * ma#. leld# Cl» S* 
ItM.." far@gs«»^y #!«#•«# of nhmmp 
!r#chp Bul», 261, H«. Dak. Agr. SEp». Fstl^ gs, 
Bo>dei»t#l£j, i» Mm i 'HarsM"i®ld, 0# S*, tewa#-  ^
xm7». pathog#a®#i€ ©f k«-t©sl®j pm^msmy of 
to. «#:«• As#.*., 60* ».*»* 43.*4t, 
Ro4#i'i.«fc# I»» M,, Hat-mfaf icld, S» S»» and M^rehasit, W* a» 
1951«: 0bs#rvatliDiis oa tfe© fmmtton&l ^al^ olsigy e f^ 
pregnajney of #w#is 
•Sern#!! ¥@t*, m, »o. 4, 
Kubin, S. H,, and lalli, E. ?• 
1940, S3t© #ff©et ©r 4#|i«Eierestls&'fclo3a ema .©f 'lii# 
paa.ei'e&fc.le d«eta on. th# bl©ad .iuo.# 2.1ir«r lijM#. ©f 
dogs 
to. i* ..stswBss,. 
Sciiwa^s, 0» E#, 0omi#, S* U., and BtmJ,#., 
1040, Bl«iod lipids Ilk p^pegnanoy 
Am» Obst* and q-jubc* , 39» S0I^S1E» 
Etmlair, H. 0, 
l&SSa. f&e iMtalioli®® of tbai ^ospiiollpMis VI# a#l«fclv# 
fsroportions of aatiirated and unsatiarat®4 fatty 
tteld# la pliospliells i^ds of different d#grfees of 
unsa, taipatlon 
Bi©l. Oh^mg 111* Sfil*2*7S» 
l#SSfe». Thm m@taboll®m ©f tli# pkospiiollplds VII, Fuftfe#!*-
®vld«o©# ©f s@l©©tiaii mia# s»«fc©»tloa of m-' 
TOtm2*a-fc«4 fattj aelds by pk©gpli©llpids of 
. Bl^ l« ^11, 
I,. #», 
l-WSiNc#©# Fatty iBflltx'atlom of llv#:^  .la 'faE?#gi3*ii.t; «mmm 
Piiyslol*, 97, gSS-g4t» 
Sp^wy, .®*: 
1956* ®ie p#latloiiBMp hetmmmu .^ € .fr##, ®lj.©l#®t©j^ l 
la teiman Mo©€ seMaa 
.«•, Bi< l^» -O&em., 114« 1S5-133. 
.W* M., aad S-clioeahelm®r, Eii^ olf 
19SS» A ©oaparlsoa of m@rvm  ^ lmpm*lM.l%^d plasmas, and 
®x®lat€td plaaraa In regard to ebol®«t#i^ l eont®Bt 
.J .^»-. Blol^  ah#m. , 110, 6SS-658. 
St«'©a"bci©k, mm. 
lass, a ration for mto '^k rat# 
Sei®m©«, §8.> 449^450* 
TuQkmt'^  H. F», aad Eaksteln, il» C. 
i93^» fli© ©Jtrent of iiippl®s#afcai*y mmtwlmkmmm mm&. 
on tti© fattj liters tey 4i#t 
J. Bl0i* caaas, ^  121 > 479-484» 
s. E« 
Its* & si^ llfaetloa of tli® Ok#y m®tiiod th® 
tioa ©f eli©l®®t#rol lay oxi<iatl.0ii oS* %hm €igitoai^ ® 
Bi©X. Sls®m.,  ^49S-4». 
W&Xlitor, 0.. !•. 
10S3» M©at in mtrttlon. XIV. BfT&et of auppXmmBn%m:r3' 
f#ediag two l©v«ls of lipoeale on t^ e r#pip<Kl\ieti'^ 0 
p@i»foi?man©@ of albiao r-at f«4 a 41®t eostatniayi-
drlad amtoola^ed poTk. •mxn^X& 
0iipu l^isli©d 12h#ai@, m» S»# hlhtmty.jf t&mm Btet® 
ammrng, S®w» 
Wileox, E. B* 
19S?m Memt in mitTlttom XII* ®fr@©t of gtippl@ia#»tas -^
of Xeoitlilia a»d lipoeaie thm i*®p2»o4ueti'^ # 
pex f^ormaae-© of ttm aJLbim rat f®d a diet eoatalaing 
lausel# 
0apubllsh#d. ®iesis# M* S*.# Iowa Stat® 
00ll©g®3f AH30S» Iowa 
willi®s, h» h., &*i€sk®on, b* *» *. 
S* S*j. Mmmjt 1* Q* 
©#t©imlisatl»a of Is 
estimatloa of 
J* Biol* qimmrn, 1^3, 
Wllliaas, H# H#, ifelYille, JTam®®, ma<i MwSMTMQUf, W» S» 
Cholesterol «n4 fatty aeldit la feloed pXasiaa mt 
asil# stad f#msl« rata 
Proc. Soe* 'Sxprnvm Biol* -md M#A». ^  36, 
i^ligoa, W, 1», and.. i&as«a, A» E, 
19SS« Study of tfe® lipid# hj m. :mi©»gi»&irtm®trio 
taetoiqu# 
3  ^ bigx* ©1 ,^ ii:g> 
Winters, 0  ^
1940# Fat imtmhoXtmm after 
fatty acid utilis^ation Ib  ^ male rats f^ liewiia® tl^ -
adainietr'atlos of earb«m t©tapaelil©rld® 
J. Blol« Oliaaa, , 135 .> 123-lSO. 
1931-52. til© €©t«.-i'mi:iasM:^ B ©f tixm smmmrn m^mw  ^ of  ^
J. Biol, -Mm- 401-409* 
-155 
fli« mathioT wMUem to hmw n^Mmrm 
tloa. tm- .3P». S*anson im^- Ixk-spirat'-lett. 
li«lpful guis&mm- y«aj?;» spent 
Iti« protolML ataA ia. tb.# «o^4#%i#a ©r tlits. oasas^rif^ # 
a.c3£nowl«i^ a@at .Is swi#' t©. .©r# F* Mate#l 
f©«* &©#• interest in th.© #tud7 aa.€ t# «^®r w#a?k* 
«r». la tti# :iafe#3r«t'fe@»y Cf>i* .g#m#j»©a#: 
fij,® %© .iB3?«. .l^ ey Maey S».®fei«f:3r 
f®.r so MSmdf ®JP .k#r-
0  ^ lipid mmmijmZs wmwm. 4ev#i@p#.#« • 
10 *ls@ %# ©P* 1# &' .f«r tt# siig-
gmti&mmp -amA advio«. s© fr@#ly gi¥»m Is. F#latl.©a t« 
leu® tafeet: AlP©## #jf tfcW 
F8SPA8ATI0H •SSlSSARDIKA'TIOIf qv 
b0 feg; #^a0x 
§0 al* 9b 'pmw «&««% a.l#«fe<sa. m*  ^
tS ,sl» wttti wat©!?. 
QmMS ^ m ift •^1  ^ »m3.. S*#© .j^ .» 
{10 •^:.| e»p« %S% 
.mmpmwmMm hmakmrm «©steiaittg stemt 1# ml., ©f 
it©M: amd oool^ ii*- Sli#*# w«3f» 0#*-
Sa. 'm X-. i*, flaitfe# S»1 »!• CS g®* ) 0t 
wm»- to t§. «aU: gXa i^sl 
added %# tlmM -smA. tl»- wti©l# aa&d® tip t# 1 1« wi^  
glitgiAl a««(Me *e4Afc ®3ta» *m» md® ia siafneieiifc 
-qimantitles to & ^m&T mmA B^mm.S, in -m dark betfel.#* Ibiis 
«f«>lutloja wM.sfe i# ©•S K @t 
H2S0  ^ was diluted !©• about 0»0S M (in respect t© HgSO )^ 
wii&i gi«#l.sl •mmlm fe#f#ip« «SSJ3  ^ It* wmmxx  ^ §0 al* 
©f fii« 0»2 y w«si M®«eur@d aeeui'at®!^  into m BOO 
wmlwmtwtm fiiMilE# dt.lmi#4 t« «td, mix##*, 4iJba^> 
•feS.'!!®# »ftd# .stt .Jtotfeipval# %© fssn^# i^ Ni-
-15?-
SeiliaM-aw. 
a: t^o&k staiiaarA was *#« "bf <tis#©lwl^  maetlj 
ISO of ©*P# eb0l@st«rol®* .is. 3,.0O -iteAydrows ©Mlore* 
trnwrnm. solufclois. mmm Uwfi^  im 
Whm workiMg wm tnm. Wm st&sle: 
#tte4air€.%y %. m,* 2S lai* w%  ^
-eM.®3r©f©-»i», thxm m%matdm.t& #«ii l5# fetpt sevsroA. -^ mym sm -^ &m 
. Flw «1« mt Ifc®. wwmk$^  .©#M%als#€ 
0» S2 sg« ©Jp e!iol®at®i?©l. 
th® .siftaiiaF#. .mslmtlsia. 
w#» aaa# anmlys## colorim#trlc allj witii. 14^# 
ijaelmd»€ 
mm wm^m iftf •3p®&4i.j^ s »t:tMa wM.eM imteow was 
t© jfBll, tabl# I.» 
. i, S 
4# <s.p» i^ GrgO  ^ was Im 
wat#,^  mA m^m- mi> to 11.* 
Molat Etfayl 
*&». mimkimm witii a <pi«atifcy ojT <ti»tlll«d 
a» Cliolesterol (Gliolssterln) C» P* purolm### 
A. H, Thomas Go., Flilladelphla* 
••X58 
wam$x I&b© ti^ mt 
feliii'4 wm- "wmput distilled wat# rnm  ^ wm «©!#% #'^ ®y wmm 
st©i»«d la * ©caatalaii^  m pt### mt wfe® %# mmmp 
-ifc ^#rorxi4#«-fr®#» 
4 e*p» gi»s€#. ©f p#tr©l#im #t^ .r «s. «ai0if#€: to 
tey**:' ®ie boluttfmm wmmi «wi*y itoty. p«tro-li@i» 
mam dlstl.li#4 «#. 
axsd €0*  ^ #« waiE «o3.1«et«id*, 
2k S SjrdroelilGr'ic Aeld Solmticat-: 
SS»4S i^ *, or #*p». ECl («p». gy* 1*18:) 
was . #i#s©lir#€ i» .tt#.M.l.l#€ «i. aa^# mpi %# 1* 
Kir<irc?miiiiea# Solml^ lon 
.4 1 #•»% solutl&B wa«. »8.€# «p m 
p®!? Ifcis ij|> 
StaMidard isasis Seluttemg 
Sxaotl^ f 3«567 #:r SIO:^ . was €I#s-©i¥«# te 1 1* 
af 'fhJr« s©lati<ii«i. «« 0,1 M wifcM, rmmpmmt 
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let t«S h^p AglS  ^.€i«s©i»«€. la. 18*.^  »!.«. mt M,m*» 
tilled wat«y ia. m SO »!*• tub#, -wmm »msm4^ 2# 5 -pa#, 
•ef €ls##l«4 :ltt ateomi -BS- m€ •€1*143.1.##. wafe#!** 
atlwrnr ai©la?o««.%# mm lay ©©uti*!*-
.fttslag %wlo® wltk 't# g«t .#f mlfcri# 
a#l€»:. •»#% mmm dissolved to 250 3^* of e:#p« 
©©a®«a%mt«€ wltJfe al4 of g#nfcl« 1te®.atljag* , 
f» .^ « #f .«t».lmbl# tt'tmreli. «sft 
S .^ .«. ©f' a^rciarlo io4i4© wi©ip#- trl^tarat## wi^. m llttl# 
w«%#r «s€ «4d#€ m^mt%y t& 50# sl», «C' .l^ollli^. Ste®: 
wa,® imtll clear «R# •-©^©lalliig 
•%m, %li# 
te»g»3iAma telif 1  ^ m Sulfua*!^ Afel# :i#li5itil#». 
M& ;{98 gia*,.| ©f c»p«. -.cioncerxtrafe^d HgSO| 
i«I»* gF* 1.34) wmm dissolved la distilled wat«i* «kil :»a#© 
tty ta .1 .1* #©l«tl®is *a». »#t- :s.ttta^«a*€l2^»4#. 
Cli5) Sulfurle 4=G14 Sc^lmMtm 
dig till ©4 w»%«.r «•&«. added #a# 
part «f e.»« oono»atraf d ^SO^, 
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to. 31 I,* tm.m wm  ^ mwmw^  
-S.:fc wmm u&rnmm- aw: .tm: 
tafel# XfW- t- a3,« mt m i® ^as flswite 
•iw«.at 0f * 10 solution of .n.>. & 
w»t«t3p ^§. of I. H EgSO^, Titration was J,#«t. 
.s^arcli »olii.%ii{m. f©a* Ms® -Intteitllw* 
"•163*''' 
• i» ^mms: m mm^mm m mmmmb 
Aetmal mt 
eliol©s1i«j*ol pr©s®m% 
CJaol©st©i»ol 
e ol©j*i»® t rl^allf 
•X 0«.11S im S 0#131 
O^XBl 
0»130 
mg. 
lag. 
in 2 
1st S ml* 
iSJi 2 ml» 
Q'4$. 3,00: l.J  ^ ®1.,% 0^191 
0*ltl 
0*1»1 
m* 
mg, 
ms» 
.to. 
ta. 
S ml, 
3 sil» 
M 0.266 4a- M .si*- 0.2S8 
0*gS8 
0*SS3 
-Wg*-
mg* 
iM 
Mm 
MM 
^il« 
t ml. 
S ml. 
0 . 0*SS# la 3 -ffluL-* 0*384 
0* 3&4 
0.331 
m* 
mgrn in In 
in 
3 ml. 
3 »1. 
3 »!• 
ta € ml.^ 0.564 
0,570 
0.670 
m* 
mg« 
.Im. 4 im 4 
.Jja 4 
4 0« B-f^•. lag,. ta 4 nl. 0. 579 
0.579 ^* 
la « 
i» € afll* 
164« 
XI. OF 
0»1 SI HagSgOg SOLUTIOIS 
S&gSgOg 
SOlTltlOS 
sto  ^
SOl.U%i.€fiE 
U3#d 
KorwaXity 
&t IXO3 ^Vs°3 ii##€ 
¥oi»3mli% 
' .• a, . 1. 
ml» 
2&.10 
^8.10 0.09960 
.1 0*3tCJd# • 26» 10 
2S»12 :^mm& 
i • S a 0.1000 es^i^ 
2S«12 o*©t»it 
• g- 0,1000 S4.S8 
24^SS mxmm 
m 4«. 0»1000 a4»6S 
24*65 
•m 0,1000 24, 6S 
g4,€2 0.10154 
•m' s 0.1000 ts*« 
t^to 0»:©S#tS 
m g^* 0.1000 2S*.M 
0,09045 
s 0*1000 2ubm 
. 24*St 0,10072 
fr*. s «#* lat#.!* Jto 
mm # »* I.Afe«-2* ^&gt riFs-t ftimlf ml# ,i» 
XXI. mMM&m m COHCISI^TRA-tXOS m Mmsjo  ^ SOI.WICJB 
E B S 
m  ^ 1 wi^H FBoaassOT m tx-m AS ghs©E® m&^m w mm  ^
'Yi&e Kldg 
1 solution 
®«S®2«3 
us©d 
S#mallty 
mm ibsgSsBSi^ B . . 25,10 
25,12 t*©0@s# 
Af ti©r I ®«« •t 2S.XS 
gS.14 0:#©##44 
Aft^r # w# m 25*12 
25.10 0*09956 
m 25,16 
ss^ia 
4 »•, b- gs*ie 
2S.1S q»m%m 
A3f%#l* S .»* S . 
SS*28 q*mwt3-
Ajft#** •$ m#* a 25*02 
25,23 • 
M'tw f »«, g 25.22 
tS.£2 ^ m^0mm 
J 
fABia If* mmbmmxmxmb m mmmmmsm 
0.02 H BOmTlOm 
Na^SgO^ 
solutloipi 
Tim© 
Intel?**! 
Horraalitx 
qt SlOg 
J 
u®«d 
ICKTia&ll-ty-
% . 0« ob 
2^;* 
2^m5 
1 xi . 2 , 0 6 2  
2 . 9 6 1  
% ; m am« 0 , 0 2  
o^otoif 
1 s #&• 0. 02 2 , 9 6 9  
2.068 0.0202a 
a 0 0 . 0 2  3 . 1 0 4  
3* 104 0« 01933 
• m m -la*.. G»:Qg S . 1 0 6  
3 . 1 0 5  o^oitst 
3 • 0 •o.»-og- 2.7bs 
s*75& 
» 'm m* o ^ o i  2,750 
S. 750 qmmibm 
i i m i «• 
fTtadJi 
990S3 
8069® 
§Sf#0 
muB 
8O0sa 0SX33 
ofais 8i.6X3 
eteis seexa 
10613 S8/.X3 
0/,BT3 S69X3 
8t9IS XX9XS LmiB esoss 28§I8 'OTass U B I Z  Lsom 39X93 X9^X3 Q06I3 9S8XS 
xz9xz ix6xz 808SS 6S§XS 8gsxa Sf-^XS 
St6tS W L X Z  6S6Xa sesxs 609X  ^ s^sxg 
1X6X3 sstis 8S6XS. 22SXg emxz 
tfSX® oera 8X3 3X§XS xmxz @2§t0 
1^8X3 ^ f X B  ouxb ie?x3 blfxz 909X3 
qoixz 2l9xz 90lxb estxs 69KS nnz 
zuxz assts . 66SX3 a§2ig fOtXS l92xz 
3|a#4 
t moi .1 ^mm®nn 
t mtmn c iot m $mmm mauimx *a mm 
fmm n. ,iidi?iotai, smas ifmfs ii smm n m& Bmm. ui 
it^Si 11 .. mrUs 111 
St#«nbo6k f ?oi^ k I Bupplmmt&d $%mnh^ck ¥ fmk I 
pork diet 
Pregnant fix^M Pj^egnanl 
i^n-toxie . to*ie 
25788 2S34I 23779 23811 25840 244^0 30369 50494 
2388? 26806 23385 24220 asass. 25935 30493 30786 
2594? 25931 23889 24296 26101 25962 30599 30840 
239S0 23946 24418 26153 27995 • 30693 30877 
• 24im 23949 27S87 30787 30901 
24106 . 243.02 27950 30902 30937 
24160 24158 20851 31025 30954 
24104 24162 • 28255 31051 31136 
24230 25885 28256 31162 
24M l^ " 28337 ^435 
25859 2SB64 28842 
25884 30622 Bases 
SS079 S07U 28894 
2768^ 
27692 
27693 
fotaX 
16 S 
. %M m 4 4 3 i 
mmM xe&iss mmmM w mMm Mmm m i>wsmMmm 
Oleic Xd^ia® 
niimbea?^ 
mm». *w5i^k ' 
at 
m 
e,26 m 
m 
4.SE m 
m 
S.1S m-
m 
m 
m 
-m*,. 1!h#0retioaX VAIU# #l@lc matji. .1# 
90 (Xasuda, 10S3.»S0), 
rill* ftfifflsiifiii if fmrn lifib ii 
COHfHOX/ MfS OF SSEIS I 
Bat 
number 
Ag. Wei^t • Moist w%# 
of 
B?y 
of liv^i» 
Total 
lipid. 
^um 
dayg 
IB2 •fit 6.001 1.782 
M* 
m§a-
2um l$2 iif itfii. • hm§ 46S»i 
2un 154 257 6.900 £^046 4M, t 
turn lis aei •itfsi 1.971 
num. lit Mm 402.7 
21508 170 ii« 6,254 400* t 
nmm lii iSf 48i»i 
n*rm 149 t4f , S*2S4 S19»e 
mm. 170 iff 8.170 BA5B 4S8.4 
lit urn 6.909 &,05B 450*8 
wmm m of fofai is of mwmmm 
lomoxio f^m^m mm of smxm t 
lat 
nmt^ m 
at. Moist Wt»' 
of liT» 
l>ry wt, 
ll^ey 
fotal 
lipid 
Aiyg j0* & MS# 'SSSSm 
twlm 121 i#8 6.033 iias'^ f 
nm 117 fsi 7.206 t,446 1162,3 
21695 1^  7*460 g»7S4 ista^ s 
£1369 101 SM 6.337 2,166 837»7 
21459 152 •i'i# 7»226 t»S6X •• 1161.2 
21S33 170 iSi 7,145 2^ 4$b 960,0 
21611 175 Si^i 6*988 2as7 650.0 
ei705 139 MS 7*4§g , 2.670 1087*2 
21382 151 ifi 6,694 2.197 78s*a 
21978 123 iff 6, mo g.228 955,7 
aisss• 117 §•058 2.190 1041,6 
21555 158 #4i 6.660 2.362 905.1 
21501 154 275 7.SM 2.865 1562*§ 
s1437 172 7*482 7g5*7 
28150 lis 250 6,4m 2,031 557, X 
af# 141 aso 6,017 2.401 979,0 
X. eeHcamiioH of torn tifio is itms m psOTASf 
soxiG f em-ra) mss gb- smi® i 
ait Weight lolst 
of li^er 
Drj wt* 
of" liv©r 
Total 
lipM 
m 1®# •S3hil 
£1928 m 227 2*17,0 966.3 
uwm- Si tSf 6,871 i»iis 670.6 
21^99 m 8*278 3»103 1424.6 
iifoi 11$ fis 3.15S £,832 im»ti 
mm tm if# i»§87 2,626 1023*6 
21342 m 271 7.8Si im*%. 
zmm ,is# S4ii4 • .0« iii urntM • 
2616i m iti. 9.078 t.asg 1790, E 
Wl tSf i»,«8 i*i44. . 
faiie xi. eohoramiies m lipid praonoiis ii mirs w tsmnmt 
OOSfm HATS 0? S3RIB3 II 
Rat Islglt l0ist Dry Total total HSUtFSl Phos» 0a#lsit©rol 
no* MAF JIM.''4^  1 4 vsf A t&i-Wfe# ©jr w&* OX X la W i a V fm^ liTOP lifty aeids lipid Total Sst®r 
mz* •*« 5w3we. SSmmr M* M* 
2$Bm 247 6.121 1*081 S55a 175.6 16.16 15,30 t*si 
23788 g78 7.381 ga6i w gS8*4 tip 158.0 14.13 •% 
23947 260 6.577 !• 996 . 'm'. 198.1 * 164.0 m 16.44 Hit-
25950 247 5* 404 1.918 256.2 IDS, 3 101.4 122,4 M.S7 12,38 11.99 
24i30 273 7,3S5 2.217 587»9 ta3.8 i2sa 24i.O 17. SO 17.80 0.00 
E4g91 2m 6*866 i.ai6 261,7 g06«0 141.2 104.6 14.08 11.47 2.61 
24105 271 6.219 1.903 51S.7 250.6 isg.s 111.9 16.11 13.25 2,84 
24160 285 7.770 2.172 • 265,0 * 152.5 m 14*14 
M184 290 S,S42 1.851 mf.- 251.4 • 14,35 12.98 1.57 
24106 • 7,250 000 •m 214.7 m- 16.56 11*06 5.50 
ggsat 201 7,470 2.1S4 MB* 9 267,7 164.8 162.4 19»42 15. #9 3,43 
25659 044 544 1.65g t84.7 215.4 113.7 1S@*S 12,97 12aB 0,7a 
gS979 267 6.758 2.0S0 349,1 t6§a 152.1 178.5 17»64 16.02 1«62 
27693 »3 7.739 2.163 375.7 277, t 227.2 « 16» 25 «IK: 
87683 273 6.907 2.130 $m,i 880.6 216.0 114.0 15.32 16.16 0.00 
a7S9£ 26§ 6.492 1.87S 341.0 875.1 108^ 127. S 13,06 11.82 2.14 
AT*: iis 6* its .t.Qld ms#i 14$.* t li*i0 lf.»0€ t*7i 
fAS£i. III. COlCWflJlflOI or MfW FMSflO® II ilfSHi §f fWil» 
soi-mii^  MATS of sseis ij 
W&lght Moist Drj fotal Total • F!iOS»- Gbolflsterol 
T l«-f ill .^ jM'4ei 4'My' —V-0-@f wv# ox W v« OX lUifVy poo* 
liYer llvtr mi48 lipid mm frt« ^ 
M* M* - , m* gsai*-- 2S« 
83779 B$7 6,682 1# 964 lil: $42a #• 205.1 22.35 m 
25889 258 7* 423 2.656 1017,1 &m»4 307,7 176tS 26.20 15.74 10.46 
0380S 230 7*166 2M4 505,9 411.0 328.0 130.1 35.61 17.34 18«2t 
gS94S- 2m 6,157 1,35$ 413.7 520,4 19a»3 16,94 13.44 3^50 
MlOg S$9 7*058 2^278 910.3 7S8t5 6f$*9 BOB^e 19* m IS* 27 §,7g 
85949 249 6,384 1., 980 S31#S 443*5 352.6 106*7 18.90 13,79 S.ll 
24162 261 S,835 g.30S 841,9 746.2 693,6 121»3 21.03 12.18 3*85 
84150 g77 5,792 2.206 674*9 S33.8 409«O 161,7 12.74 10.60 2.M 
25885 26g 3.451 5*856 1698*9 1488,S 13SB,$ 262^5 56.03 18.34 37.19 
23337 249 7.783 2.911 1201^5 loasa 1011,6 175.5 $$, m 15.7S 11,21 
28864 235 . 7*319 2.30B 633*3 550,3 -420.6 218*5 22^05 15.52 6.51 
30602 ^•g€0 9.279 2.457 990,4 845,9 691*4 277.3 20»50 15.60 • 4# St 
30711 28$ 7.934 2»639 1O01»6 917.2 779.5 259,5 19.76 15.31 4*4B 
m* .'.gfi' f#4€a i7f#i . §3&t& I'BS'S' § t#si 
TABLE XIII. m MFW fmmoMB s iivsis §w mmsisf 
f®iis mM*wm> smm & smim it 
Bat s#:iflil MoisI i>rf fotal ^otal Phos* Ok©l#sterol 
no. wt* of wt, ©f lipid fatt^ fat pll©^ 
•- f#tal fF®« llftt liver a@i4s lipid 
» M* • S* S* 
23811 &m B.im 2«500 .# 6li0»$ i7s*a «. 16.94 
2%2m • mo 6.8S7 1* 95$ 4ait4 Aft'- 046. g im.. 14.47 m 
Z422  ^ • 21*1 a. 537 2*$m SS®»5 479. B 347*8 gis.s . 26.75 17.36 0.39 
24418 ' gis 6»SSS e«07i 667. S §86.8 537.5 108.9 17.77 It. 91 4.86 
S7637 ^ m2 8*45g 2.033 1196*2 1050,9 9S1*3 • S07.8 28. IS 16.36 11.00 
27030 SOS 7,845 £•698 1017,3 304.4 805.2 ia6#8 m*u 14.67 6.27 
28851 •• B51 6, €45 £.200 841«i 73StS 6S6.§ 167. S 14..43 10^89 S#S4 
28435 ' 2m 7,79S E,fM lgl9.8 1036.2 1018.8 164.7 2S.S1 16.30 12.01 
23804 2m •7* 734 g*5I2 800*5 678.7 55t.0 g23.4 to. 18 14. et 5,56 
28862 • • uw 7*406 g.g94 737.6 619.9 407^0 $14.3 22*22 16.02 6.00 
28842 ^ mt 7»620 3»ao 9St.2 727.9 64«#S g5€.4 87.66 16.00 11.66 
£8256  ^ gis 8,656 g»5S8 782,9 693.5 6&1*8 • 101.7 23.46 14. ©3 8.83 
•isisi • mu 8.42i a. 723 795.0 697.4 631.7 138»9 aO*2S 14.00 6.25 
4f. .« 7.726 2* 317 ^73.3 §!«•§ 647.0 M4:.9 22.74 16.03 7.8$ 
^mm xm* mmmMmm. OF TOW Lifm m mwrn s? ?irqii MSB 
Of bmm i 
hut iai loist wt* Dry wt. Total 
m^m of liver of liver lipid 
4ay» m* ££iiim • &* m* 
31469 174 174 4,0S5 1.517 @53*2 
• gl405 IS® im Sa4S 1^596 5Sl.t 
21479 im 190 S*71$ 1.795 403*5 
21S75 gos 170 4,710 1.47S g9oa 
21551 20S 176 4.68S i.ms 289.7 
gisot mo 196 5,906 1.798 351,4 
umz 212 6,162 1.905 387.0 
2imB 21b . 190 §•§81 1.781 
Ar# 202 ii$ S.329 • i».«it Sit##-
t 2imz 140 178 &»696 1,741 4S1.8 
21433 158 181 4314 1.605 m*s 
21633 160 200 6t 194 : l,9Sa 
21784 15S 184 6,325 lt9SS 516«7 
21490 184 199 s.ssg 1#719 461.8 
gissg 198 • 160 S. 104 1*5^4 413*5 
SiOSv 178 205 S^Slf •w:# ly*!* #• 1.750 467.2 
21917 lis 188 4.814 1,457 gfStg 
• mmQ 176 ibb 5a94 um2 336, i 
&f9 171 im 5»490 l^TOi 420 8 
miia Xf» COIICEITHATIOii 0F llfW FIACflOIS II £I?BES OP fIBSII 
Mfs OF smim II 
Diet and flight loiit 
¥t# of 
lifer 
wt» ©f 
live]? 
3!otal 
lipid 
Total 
fattj 
mMs 
leutrai 
fat 
Phos-
lipid 
Cholesterol 
i»at no* 
ftttai fm0' lsl«r 
•Stt* »• • M* M* m* m* 
Steeabocle ? 
2S886 
g&84l 
2mBl 
182 
171 
171 
6,714 
4*90§ 
4.166 
 ^ g»0SO 
1.475 
1,S78 
29g,7 
19S.1 
178,9 
Eli.g 
w»o 
MO. 7 
98.6 
S2.4 
98,9 
179,5 
155*4 
69,4 
U*S7 
10,15 
10.37 
IS. to 
10.10 
10,00 
0.47 
0.05 
0.37 
•'IfS " l»iS4 22u. 0 isi»t fS:ti lSi»f ' lum o»^i§ 
fork I 
^§885 
^^340 
26101 
mtm 
19S 
104 
188 
187 
s,7as 
5,E52 
«*4M 
6,720 
i»9a7 
1*043 . 
1,602 
1»6S9 
Sl$.$ 
W.7 
350.9 
S2$«S 
434.'0 
£04»0 
096.8 
B62^4 
5ei»9 
179* 9 
248*8 
1S6»4 
111»7 
78*5 
86. a 
124.9 
25*98 
11.71 
mm 
12,03 
lS«l SI 
11.00 
9.55 
loas 
llt,47 • 
0,71 
$•37 
• I8S 6»058 1.715 304^3 i4i,i liO#® mM XMQ 4,53. 
t 
i«E m, mmamaim op som upid iir tivses op PHBiiAiti 
mk ibciiveb} ws swyishesfro pork i diet - ssri^  i 
Hat 
number 
iiff l®aM% Ift i@ight Moist wt» 
of liv©r 
pTf wt* 
0f llirei* Total lipM 
KDI^  ©sS M* 
21112 Lipocaici 100 175 B,BB4 1.445 420,0 Blim im 240 7,449 B»-B44 954*1 2mm . #  100 tl8 8.551 2.167 553«e 2U11 W m . mo 7.298 lt72,4 
ai965 t. 130 244 8.g§6 2.813 X 
2X841 • »• 136 : ti4 7,77g 9 £#f iSfV f SS1*0 
01937 -ft 95 213 5,870 1.615 471.4 
'm2i 
w 
8^  181 4,763 i*48e 402.0 
98 230 4,740 1,842 »a 
21618 109 2m e,$78 1.7i8 444*7 
21901 # :ii 101 233 6.270 1 7<?P JU« / 445*8 
218f0 # » 91 24B 7.000 !• 096 457»S 
21959 w. « a$ ei4 8,St§ 1.40S 28e,0 
zum • * 90 192 • 1.638 427»8 
iioos m m 147 290 2,389 671,1 
22S0S Lacto-flaflE m gaa 6.912 0,i8g 286.8 
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